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Cross-Exam by Anthony 


WILLIAM W.H. GUNN 


l Yellowknife, N.W.T. 

> November 19, 1975. 

a (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

4 . MR. GOUDGE: Sir, I think 

5 we're prepared to begin. Mr. Gibbs advises me 

6 | that he has about one more question, which I don't 

7 think he intends to ask, and that concerns the question 

9 related to the length of the film yesterday. It was 

9 28 minutes, which I take it plus time for commercials, 
10 produced a number worthy of some comment. Subject to | 
ll that, I think Mr. Anthony is next on the batting te 
a A.W. FRANK BANFIELD 
13 DONALD L. DABBS 
14 RUSSELL A. HEMSTOCK 

PETER J. ‘McCART 

15 RONALD D. JAKIMCHUK, resumed: | 
: CROSS-EXAMINATION BY MR. ANTHONY: | 
oe Q I'll be proceeding with 
18 a few questions dealing with the vegetation aspect | 
19 solely on the same procedure that's been agreed. 
20 Mr. Dabbs, I'd like to start 
re perhaps with getting your comments to clarify a few 
22 issues which at least to my mind are unclear, and from 
23 reading of the transcripts -- and I hope this hasn't 
24 been covered and I was unable to detect it: Do I | 
25 understand your position that you presently have the 
a ability to supply all the seed that you need for yur 
27 revegetation program? 

28 WITNESS DABBS: All of the 

29 seed, that -- varieties as proposed in the set of 


30 specifications we discussed during Phase 2, yes, we 
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1 

2 ane that. ability. 

3 Q You either have them or 

4 they're within your capability to provide them in time 

5 for a reseeding program? 

6 | : A Yes, in fact the contracts, 

7 this seed has been in production for the past two years 

8 Q Now, in setting up this 

9 program and in issuing these contracts I assume you 

ro) decided what amount of the various types you need. | 
hg 1S <that.correct? 
12 ira Yes, we had to make ae 
jase estimates in order to write such contracts. 
14 - Q I wonder if you could | 
a as) help me. If, for example, one of your species aeoeaeal 
16 to perform much better than you had expected, for 
17 example, your creeping red fescues, the one that seems | 
18 to be doing the job best, how much lead time do you | 
19 need to reeeaceeyoar supply for your first seeding | 

j 

20 season? | 
Pah A Generally acreage is | 
Zar put into production somewhat in excess of even our | 
Pek estimates, ouf conservative estimates; but if that 
24 falls short and additional requirements are needed, 
rae it takes two growing seasons before there is a harvest 
26) of seed from a grass crop. | 
27 Ze) Son if ,inoyeurtfarskz | 
28 restoration season a particular species proved to | 
29 be quite valuable to you and you wished to use it more, 


| 
30 | you would not be able to use that the following season 
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Banfield, Dabbs, Gunn 
' Hemstock, McCart, Jakimchuk 
Cross-Exam by Anthony 


just because of a matter of supply. 





A We also build in a fairly 
sizeable contingency for each of the varieties planned 
so that if that contingency initially,in case of 
failure and you have to repeat the seeding; but in the 
case that you've described, where something turned out 


very well, obviously you wouldn't need that contingency 





seed to patch up a failure. You would then have 
that extra 20°or’ 30% for addition to! further seeding. | 

Q Now, you say you've 
built in a contingency. You have evaluated then the 
amount of seed you require of each of the particular | 
species? 

A Yes, and then we add 
20%, at least a 20% contingency. 

Q And that's the method 


you have in fact implemented in the reseeding contracts 





you've let? 
A Yes sir. 7 | 
Q What is your plan in 
the situation where your initial seeding in an area 
doesn't work? Do you have to go back os these mats 
that we talked about, or do you intend to Very the 
ei ae 8 6 Er} re-attendance in that same year? 
A Sorry, you asked me if 
it doesn't work some spring -- 
Q Well, your first attend- 
ance using a particular mix in a particular area doesn 


"t work for whatever reason, and you have to re-attend 








Tuan 

re api oe 7 ale " 

hiabei a i eceihe a re na 

| hemeialey seh dekunte ‘ony to. ee yottepnisae> 
to ete mlyylisidimt yonseatses “a | 

oft ai iud yprmibber edd spegeyx Od saved voy Bim stfist? 

| a0 Hanws pithvitemos oedw ,hedtroasb ev" noy tert 2889 me | 

ow tsig Been 2 niiwow voy Ylevetvdo . Pfew vier 7 H 

ia 

| 

| . 
























sve d wort Sivow oY ,etwiliel s qu détae of 





Jwittbese Taitti og ee 10% #0F sa OF tests. 

wy "Way VvAFz oO iy wok 0 
ait netls bojsvisve svbd woY .vonepnizaos Gar siivd 
TSlvOLIIeG ers to dpss Yo exiupes soy heee Yo diweme | 
| Suskoede 4 
nbs “Ww oefls Aan .2eY¥ A . 


-Youspnitaom 8OL 6s Feaal +5 ath 


ios pit>eoees ent ot hetnemel qt Jeet ah east ey 


T3el ov tude 


[978 ge mi prthee isicini mioey etealw aoligsudie. ers 










‘jee seeds a2 ased-oo of aver soy oo Tithe ¥’ asenh 
* r . 
1 Sa onesnt Hoy ob 20 ,Jneds Hellas ov gant 
+SSSyY smee tec at sontbaedsae-s¥ « At ior 
ti am bedes voy ,yr102 A ae 
— palicnk emoa xuow 3'nasoB 
“berets Jetizi wmoy ,fiew 0 | {+ 
= 
becd gets, 1slvoisiag.s nt xis welvoktssq 6 ahaa 


brcetis~s2 ot svei wor bres MoEset tevestaiw a sow Fh 
Sb 6 








wie 





ALLWEST REPORTING L.TD. 
BURNABY 2, 8.C. 


Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 

Cross-Exam by Anthony 
which is, I understand, your proposal. Now such 
re-attendance, are you able to vary the mix when you 
re-attend that same year, or do you have to go back 
and do some study of the area before you can vary the 
mix or know how to vary the mix? 

A Well, I would say that 


the likelihood of a complete mix failing is really, 


really remote. That's the reason we use a mix. It's 


to provide that range of capabilities and what I would 


think might happen, we'd consider something less than 
successful, if one or two out of a mix of four or five 
would be successful and the others may not be, and 
the result in themselves would tell us what to do. 
Lar °Q- Now ’your monitoring 
program to determine success of the various species, 


is that done by on-the-ground attendance? 


13574 
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Banfield, Dabbs, McCart, 
Jakimchuk, Hemstock, -Gunn 

Cross-Exam by Anthony 

A Yes. It's planned to 
be a combination of a ground examinations, visual 
aerial observations and possibly medium format, 
photographic monitoring. 

Q If you see a sparse 
growth of grass that you feel is not sufficient but 
there is obviously some growth going there, do you 
have to then attend on the around to examine this 
grass to determine which species took and which -- ? 

A Oh yes, definitely. 
Once you have identified an area that you have some 
concern for, you have .to visit that site on 
the ground to determine just what the next steps would 
be. 

Q And I imagine then 
have to visit at each distinct terrain type to 
determine whether a difference in terrain resulted 
in different species being successful? 

A if you found tat on 
each terrain type, you were not getting the measure 
of success you had hoped for, yes. 

0) Now, once you have 
made this ground observation, are you then able to 
vary the ix, .~ likely _ *by* Just’ Pooking at’ it 
and say well now we have to add this species and 
forget about the other species or do you have to do 
any actual tests on the site? 

A No, I think the judgment 
of experienced agrologists if you want to use the name, 


knowing the requirements of each variety, knowing the 
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Banfield, Dabbs, McCart, 

Jakimchuk, Hemstock, Gunn 

Cross-Exam by Anthony 
climatic events of that particular ate and exami- 
nation of the situation on the ground could make the 
intelligent decision as to what the next steps would 
be with the next combinations and what alteration in 
the next should be. 

Q So there except for the 
actual inspection, there is no lead time required 
between the initial seeding and the second seeding if 
you are going to vary the mix? 

A No lead time required 
for a special study or anything like that,no. 

Q Mr. Dabbs, on page 9 and 
following, you have outlined the vegetation surveys 
that you have carried out and you have stated the 
objectives of that survey which I think we can 
probably all agree with and I gather that from what 
you have said that the reason for this survey is to 
really gather the data upon which you make the 
recommendations to ic engineers and others who were 
relying on terrain survey information. 

A That's one of the uses, 
yes. 

0 And it indicates on the 
top of page 9 that this survey procedure was initiated 
in 1972. Was the survey then done on preselected 
corridor or route? 

A It was conducted on the 
corridor broadly of the proposed routing at the time. 


Q Now, what were you qiven 
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Dabbs, Hemstock, McCart, Gunn, 
l Jakimchuk, Banfield 
Cross-Exam by Anthony 


2 when you started your survey to indicate the limits 
3 of your study? 

4 A We were given route 

3 maps with the various proposed alternatives at the 

6 point in 1972. We were looking at a number of alter- 
: natives,both the east and west side of the Mackenzie 
8 River for instance being | one alternative. We 

3 were given the strip mosaics with the terrain typing 
iD for these routes as weil. 
eo fe) And dealing with the 
12 North Slope, you were given both the interior -- what 
i is now the interior -- and the old prime route? 
14 A Yes, sir. 

15 Q And, in fact, your 

16 Biological Report Series, in fact, deals with the old 
17 prime route and the interior route as well as those 
18 down the Mackenzie Valley itself? 
19 A That’ sa right. 
» Q And you state also on 
21 that page that this summer, that is, in 1975, you 
a3 examined a new routing in the Fort Simpson area. Now, 
- is this the re-alignment that was applied for from the 
so spring ofe thivss lastt --o of 19757 

te A Ves ,* sir: 

2h Q And, you were similarly 
sl given a new alignment sheet and you conducted your 

- survey over this past summer on that area? 

“os A We reviewed the proposal 
30 


when it was first suggested. Actually, I believe that 
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was by the Assessment Group. And on the basis of our 


broad knowledge of the area,general knowledge of the 


area, made the comments that appeared with:the refiling 


for the area and then this past summer, addressed our 
studies to that new routing, yes. 

Q So, with respect to that 
alignment you made the comments which, if I understand 
correctly, these are the comments that appear in the 
environmental statement that went along with the new 
alignment sheet and that was on the basis of your 
general knowledge of the area? 

A General knowledge and 
air photo studies, yes. 

Q And following the 
application for that further route you then went back 
and did your terrain survey that you describe here 
over this last year? 

A Yes; Sir. 

QO And when you say about 
your general knowledge of the area, do you, in fact, 
conduct any studies or do you have -- who gave you 
this general knowledge? How did you get this type 
of information that would enable you to comment in 


any detail about the advisability of that alignment? 


A In -- I'll just check 
the date here -- 1973, members of my staff carried out 
the general survey,. vegetation terrain relationships 


of the southern Mackenzie Valley as reported by Reid 


and Janz in part two of Volume Three of the Biolo- 
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gical Report Series,as I indicated, our studies though 
addressing themselves largely to a routing .aS shown 

on the alignment sheets went well beyond that narrow 
corridor,so we had that general knowledge really was 

a fairly -- a very good understanding of the vegetation 
terrain relationship of the old Fort 


Simpson upper Mackenzie Valley area. 
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| 
| 
Q And it is your opinion then 
based on that amount of information which you say is 
recorded in those reports, you are able to recommend a 
Fort Simpson realignment? 
A I don't believe we actually, 


in ourselves, will recommend it. We agree with it as 


a suitable route as discussed. From my point of view 





I think either routing is quite adaquate. 

Q This is a result of your | 
report, detailed survey which you did this year? | 

A And even at the time of thet 
refiling, that was my assessment. 

Q And similarly with the 
new prime route across the Mackenzie Delta, I gather | 
you conducted your terrain survey or your vegetation | 
survey that you referred to on page 9, over this last 


summer? 





A Yes, sir. 
Q And your now in the process 
of compiling your conclusions as a result of your 


summer research? 





A Yes, sir. 
Q And you will then be ina 
position to advise Arctic Gas of your opinion as a 


result of your survey sometime this fall,or sorry, you 


but it is in due course? 


A Yes, there is two stages 





here, of course. A report with quantitative data takes 
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| 

Zz time to prepare but general comments on the basis of | 

3 my spending time in the field examining these two routes 

4 this past summer, I was able to make comments to Mee | 

5 Gas leading up to their decision. | 

6 Q And when you did this | 

7 survey this summer, were you similarly given alignment 

8 sheets to indicate the route, the new prime route? 

9 Awe VES antiur | 
10 Q Similarly you follow the | 
12 same procedure of conducting terrain survey along those 
12 alignment sheets? 
r3 A Yes. 
14 Q The process of conducting 
is this vegetation survey that you referred to, did you | 
16 also attempt to identify unique biological or terrain | 
17 units? 
18 A That has been a major interdst 
19 to all my staff, yes. 

20 Q And have you compiled a | 
Dy compendium on particular units that you feel are unique 
22 and are significant and made any comment with respect 

23 i. to them? 

24 A I don't believe we have in 
23 a formalized sense, ourselves, compiled such 
26 a thing. I could say that the members of my staff have 
27 “contributed significantly tenthe. information,base,,if 

28 you wish, data base, for a number of. the IBP sites. For 
29] instance, the proposed Firth River, the proposed Summit 


30 Lakes site , the proposed Brackett Lake site and the 
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30 | snow and the influence it has on ground level temperatu 


1 | 
"4 proposed Mirror Lake site west of Fort Norman. The | 
3 largest or certainly significant proportion of the | 
4 information or data for those sites were given to the | 
5 IBP people or people responsible for that CT section | 
6 by members of my staff, so in that way I suppose we 
7 have compiled that. 
8 Q And your survey, the in- | 
9 structions or the terms of reference of this vegetation | 
10 survey provided a mechanism to do this sort of work. I | 
Jd mean was this one of the issues that they were to direct 
12 their minds to? | 
nee A Not in a formalized sense. | 
14 The nature of the sample and program in itself, lends 
VES) itself to generating this kind of information. | 
16 Q Could you similarly identify 
17 | or attempt to identify any recreational or potential | 
18 recreational areas and identify them? | 
LQ A «That, is, not, being dn our | 
20 terms of reference and I have never made any recom- | 
21 mendations with that regard. | 
oe O.. In.,any, of the studies, you | 
23 have conducted on right-of-way clearing of the affected 
24 terrain, have you also examined the question of snow 
23 | depth and how clearing would affect the snow depth 
26 along the right-of-way? 
2d ' A Not on a broad scale. As 
28 part of the surveys it was of interest. As part of a 
29 studies at the test site at Sans Sault, the depth of 

r 
































Wine ait. 


cen. te 
* dian sot te sane sate 6 ad xc iM | mw 


_. 
sty fo noisrogoxq: “tnapbtinpte eisinnn' ry 
) 
and do Aévip svow 2ecte sandy tot site to 






soitoea TD ted tot sidtenoges: olqosa 
ow sacaqre T yaw tedd nt oe ,Diave ym 
- tede befk 


7 
~ft-ont ,vovrTee xsvoy bak oO 
prey tapev etc? to soneteier ic emued eit to enolstogxde 
t .xtew 2o Prot Bid’ ob o9 omineadoem s bebivorw yevue 
a 
os PP Rae Oo? stow Yyors cgarlt e@evueei soit Yo ono ainae @hw Asem 
7 o? shitter xLeds 
; epaee besifsesrol s ai 20" A 
ra. S6fe! .Vieesti mi mérporq bes elamae edd 2c siden oft 
; routsmrotnt to BbatA efds patisisaeap of tLoadst 
iebs yitsitnze woy BigoD gO ; 
Bigtatoy to Lanotteaqrosi yas yitgaebt os tqgmetscs to 
; Tmed? yYILtasbr bos essts Lanotssex5e% 
; | i090 ai eared i ai wenv A 
ails 2 Ya abate fom evad T Bae somezeieu to snes 
) -bxspot sade ddiw anotssbnem 
1Oy esthidte a D VS on {) aS 
- | y 
oe Sa7 20 paiuselo yew-to~stdpiy mo bexoughrnod svar i 
‘ ' 
7 | wore to moitesup sit betimexs oels voy eved \alsuxss 
o atgeb wore sis tostis Bivow priasefis wod bas Asqeb 
| Tysw-io-Mipis odd prols 
, 


sf - .elaSe Ssotd 6 16 JOW A 1 Ap yees 


ety io ¢tsq eA .tesustak Bo eaw 42 eyeveRe end 16 2Y8q 


° 


j 
: a to Mtge oft ,2luse ens® te otte deed Ody te ebtbute 
ae PReRyeD net level basosy no asd d& soteuTtal, edd bas wone 





ALLWEST REPORTING L.-TD. 
BURNABY 2, B.C. 


Leos 


Jakimchuk, McCart. 
Cross-Exam by Anthony. 


Banfield, Dabbs, Gunn, oat 


| 

because that's an important piece of information in | 
the survival of anything growing on that right-of-way. | 

Q I think we touched earlier | 
I believe, on the question of temperature and the effec 
and I would like to deal now with the question of depth 
of snow. Have you come to any conclusions,on the basis 
of your experience,as to the effect of the right-of-way 
on snow depth within the right-of-way itself? 

A No, I wouldn't say that I 
have. 

Q On the basis of your ex- 
perience, would you agree that the snow would likely 
be much deeper over the right-of-way, that it would 


act almost as a snow fence in some cases? 





A Within forested areas, I 


wouldn't think that there would be significant increase 
in depth of snow because there is very limited drifting | 
obviously. The snow falls generally straight down. 
There could be some drifting on the right-of-way, but 


it would have to be snow that has fallen directly on it 


so that shouldn't change the amount of snow accumulatio 


; 


within forested areas. I could foresee some drifting 


and snow build-up in open areas in the tundra region 
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| 

Q With the question of | 
snow and the question Of snow roads in particular, 
now have you as a result of your terrain studies come 
up with a list of recommendations and criteria for 
these snow roads? When do you discontinue use of 
snow roads? 

A I wouldn't say I have 


puepanedoa™tist on criteria. I believe 1t*s fair to 





say that my Pecanfendaticas would be those that someone 
like Dr. Clark might make, and in other words once 

snow thaw or spring thaw reaches a point where there 

is a danger, during daytime operations,of breaking 
through a prepared snow road resulting in damage to 

the underlying organic cover, at that point I would 
suggest that the road be used only during night-time 

or freezing periods and that's quite obvious 


then to engineers that the lifetime of that road is | 





coming to an end. | 
Q But when you use the 
phrase of "a danger to damage to tundra", you circled 
on the issue but it doesn't help you very much. 
What do you mean by “damage to the tundra"? 
| A Physical tearing or 


removal due to movement of machinery, equipment would 


away from the ground surface. 

Q So you're satisfied and 
your recommendations to.Arctic Gas are that as long as 
it doesn't rip away the organic layer or start ripping 


| 
result in its severe compaction or actual tearing it 
away the organic layer, the snow road is 


i nN a a ae 
< eatlvellane ne > Te, 
ean sobbues ste to: bites 
157 sitalixd Bae Skolsebnenmocs: Re 2% us 


‘RO eeu sudtendsal® boy ob wetW  “Sebsox w 
i” 


eved 1 vee 3+ Wieivow Tt A 


a't avetfed I .stxetito Bo sells sad, 
oe Sens sgote ed Bivow anolgsbir hmicost yu pore y6e 


sono 2b16W vedio af Sas .eodlem tipim txsID .20 exit 
ato? s1itw aateg 6 eedoses weds paizgs t0) wes tit wone 
piiddetd Yo ;erdissssqs swlidyeh patiod wepash « et 
ol pnicivuees feet wone beteqetg & fowends 
eet te saved olaspte Pniylrebau sit 
<ub ylnw beay ef Beot of todd Jeoppre 
o ea ded? . bee ehotsey patesos? z0 
to emitetil ef’ sarf etesrzpae oF neds 
,b#9 as 62 paimoo 
pemeh at Yeoreb eo” Fo seat, 
trasob Ji tod ereer otis fio 

of spsmeh" yd Asem yoy ob setw 

10 pariss? oO Leva A nd 
gnemaqtiups .yrenidorsm to JTeMevom oF bis isvosirs 
iiiuest LIsusce xO hoidosane> etevee eck al stosen 
sosimoe Beporp edt aoknel 

idenaek ex" voy OF , 


S46 fat? exes ead sisotA o3 tags 





ALLWEST REPORTING L-TD. AS hey sh 


BURNABY 2, B.C. 


Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 
Cross~-Exam by Anthony 


properly in place it can properly be used. 
A Or some significant 
compaction. If a two-foot layer of organic material 


compresses six inches , that in itself is going to 


result in increased depth of thaw, so the two together 


Q Have you given any more 


Specific ‘criteria what you mean by "Significant 


eompaction™ ? 


A . Yes, I described I think 


that I would consider compaction from a thickness of 
two feet to six inches a Significant compaction 


which we would forecast ourselves would result in 


increased depth of thaw, and people like Dr. Slusarchuk 


could calculate that for you. 


if you do a two-foot organic layer to six inches, you 


may have some problems; but the question comes of what 


sort of guidelines you would provide? You may very 
well have those same problems if you have a two-foot 


compaction to a foot and a half. 


A Well, I couldn't myself 


give guidelines or instructions on a specific quantitat 


ive basis because my field is not one of thermal 


analysis which we work with. Dr. Slusarchuk and 


Dr. Clark are the people who could set the very pat re ith 


criteria in terms of whether or not a compaction of 


two feet or one foot is'‘going to result in unacceptable 


increase in depth of thaw. 
Q But you've got to be 


Q We may all agree that 
Satisfied that the terrain underneath that snow road 


| 
| 
| 
| 
| 
| 
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| 
| 
| 
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is not 60 damaged that your revegetation program is 
ineffective. 

A Quite true, that is a -- 

Q If you've got a concern 
on that terrain, I'm wondering what you've recommended 
to ensure that the areas that you're concerned with 
are adequately protected? 

A I quite agree with what 
you're saying, but in terms of setting@antitatives sael 
lines for Arctic Gas, it's not within my realm of | 
capability of setting those firm guidelines. 

Q Would you not recommend | 
that you have an input into this decision? | 

A Oh, we do and we have 
as part of our assessment of that Inuvik snow road | 
test: | 

Q Yes, I appreciate that. 
I'm thinking in terms now of the actual construction | 
mechanism as you move to final design. Do you not | 


feel you have a role to play in determining the use 


of snow road and what criteria should be applied so 


| 

you can decide when you stop using it or start using 
it and so on? 

A I believe we will 

definitely have that involvement as we move to the | 


final design stage, and my recommendations are simply 


going to be those of protection and not the setting of 





absolute objective criteria. 
Q Well, Mr. Hemstock, how 


are the criteria going to be prepared in the terms of 
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Hemstock, McCart, Jakimchuk 

Cross-Exam by Anthony 

1 environmental protection as instructions to the 


2 engineers? 


3 WITNESS HEMSTOCK: Well, the 
4 criteria are aimed at protecting the terrain, and I 
5 Suggest that the first evidence or criteria that 
6 Mr. Dabbs referred to is the critical one’? that we must 
7 make sure that there is an adequate snow road over 
8 the organic material to protect it. The business of 
9 compaction of the organic layer, I think, is more a 
10 hypothetical situation because the snow road will not 
1a be built until there is sufficient frost in the ground 
12 to prevent this, and as long as the snow is intact 
18 Over the organic material on the snow road, we will 
14 not get that compaction. So if we simply have,as a 
15 criteria,that there be no traffic over any snow road 
16 without an adequate pavement, that to me is sufficient. | 
17 | 
18 | 
20 
Zn. 
22 
23 
24 
P8) 
26 
27 
28 
29 
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' Dabbs, Hemstock, McCart, Gunn, 
Jakimchuk, Banfield 
Cross-Exam by Anthony 
Q I agree that the 


ultimate objective is to have an adequate snow road 


but I think that my discussion with Mr. Dabbs indicates 


that if there at least two elements in determining 
whether or not a snow road is adequate. 

Number 1 is whether 
it rips up the terrain and secondly whether it 
results in any compaction. Now, the engineers are 
going to look to the environmentalists for some advice 
as to when they can start using it. 

A I suggest that there is 
only one and that is that there be protection provided 
to the surface that the business of compaction will 
not occur with the way that the snow roads are built. 
First you must have adequate frost penetration in the 
fall before you build them. It is certainly not going 
to thaw under the snow pavement and you are not going 
to have this compaction. 

Q Okay now, your advice 
is then as'the environmental consultant. that in 
dealing with the issue that you admitted as identified 
as being ete cant the question of their ripping 
up of the terrain. Do I understand your advice that 
a snow road is adequate from your point of view 
provided it does not rip the terrain. That's the test 


that you are going to apply? 


A Yes, provided there is an 


adequate pavement to prevent break-through of wheels 


or tracks onto the organic material itself and the 
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moment that happens, there should be no further 


traffic on the snow road. 


Obviously we're going 

to have good warning of that as the weather warms up 
in the spring. And we would have to have the schedulin 
for the removal of all of the equipment from the | 
right-of-way before that time or as Mr. Dabbs points 
out if you see that happening then it has to be moved 
out during the freeze-up period at night. 

Q Is there any other test 
besides the breaking through so that you are ripping 


the terrain? Is there any other test that you wish 


to apply as an environmentalist? 


A No, sir. There have been | 
i 
other tests suggested which, such as measuring the | 





they may be good academically but the real principle is| 
to see what is happening to the surface and as soon as | 
it starts to break up, that should be the end of the 
traffic. 

Q Okay, how are you going 
to ensure that that test is enforced? 

MR. MARSHALL: There has been 
endless evidence about this, Mr. Commissioner. Mr. 


Longlitz was here and gave evidence, was cross-examined 


regulated by established governmental authorities. 


| 
at length. It's clear this is something that is 
MR. ANTHONY: Well, I believe 


that's so. I'm not -- I believe that the criteria now. 
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Dabbs, Hemstock, McCart, Gunn, 

Jakimchuk, Banfield 

Cross-Exam by Anthony 
We've established the test. Now, I am just trying to 
get an idea how an internal mechanism within Arctic 
Gas, the use of people like Mr. Holt and Mr. Dabbs 
and other people within Arctic Gas are keer to be 
used to enforce these. 

WITNESS HEMSTOCK: A There 
will be environmental. inspectors on each spread. 

Q And that would be one 
of their responsibilities then, to check into advising 
them. 

A Absolutely. 

e) Now, to get back ‘to you, 


Mr. Dabbs, in Mr. Jakimchuk's statement yesterday, he 


again pointed out the fact that had been alluded to 


at other times that caribou tend to migrate or can 
tend to migrate along a cleared right-of-way. Now, 
this, I think you would agree with me, would result 
in a certain amount of trampling of the terrain along 
the right-of-way. Now, have you examined the effect 
of this on your re-vegetation program? 

WITNESS DABBS: A The 
trampling effect the caribou have is certainly demon- 
strated throughout the -- anywhere in the northern 
Yukon. The trampling observations that I have been 


able to make have been restricted largely to the test 











plots near the Firth River that I illustrated two weeks | 


ago in my slides. And, that hasn't yet turned out to be 


Ww 
serious in that case. However, il aay that if the 


interior route was built, the opening -- the forest 
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Opening that the right-of-way would represent every 
spring could result in their movement on it for some 
distance and I couldn't even begin to guess what that 
distance might be. This could certainly lead to 
Severe problems with trampling and tearing up or | 
setting back of the re-vegetation program. | 
On the coastal route, the 
northward migration isn't likely to result in too 
much trampling because it's an open tundra situation. 
I would foresee that 
in the post-calving time as illustrated yesterday, in 


the congregation of caribou that move back across the 


border. At the time, early summer, that we could 
encounter some severe problems of trampling by 
caribou. In fact, I've kidded these guys all along. 
I think the greatest impact would be the caribou on 


the pipeline rather than the pipeline on the caribou. 





fe) Now, given that as your | 
professional opinion then, can we -- can I ask you 
whether you are studying these effects in your re- 
vegetation studies? 

A The opportunity for such 
direct observation has been, as I said limited and the 
best I think we can offer will be a very close monitor- 
ing of the situation and being prepared to return to 
those areas where they have trampled it to a point 
where it would require additional or reseeding. Then 
perhaps we might consider, although I don't think I 


have ever made the recommendation, on the few river 
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banks where the trampling could lead to severe erosion, 


that for the one or two years, perhaps a small fencing 





or just a simple rope and flagging might be con- 
sidered to keep them off a few hundred yards of hillsid 
until that hillside is firmly stabilized. Otherwise, 
their trampling over most of the North Slope is 
relatively a level terrain and it wouldn't lead to 


an erosion problem. It would be a matter of returning 





that fall or the following spring to seed those areas 


that were severely trampled. 
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Cross-Exam by Anthony 
Q Any other recommendations 
other than a possible caribou detour? 


WITNESS DABBS: I think I just 


| 
| 
mean that. Another one perhaps, and I think it's 


| 
important, that would be restricted and everyone | 


understands that that would be restricted to very short | 


| 





sections of only a few limited hills. Other than that, 





8 I would prefer to return to seed an area rather than 


9 Suggest anything like driving them off, I don't think 


that would be an acceptable suggestion at all. 

WITNESS JAKIMCHUK: May I | 
interject here for a moment just to provide a little | 
bit of clarification? We have looked at that 


problem right from the outset of our studies, or that 





as a potential problem and as a consequence generated 

some information as to what caribou actually do when 

they Be eGunees a right-of-way or a simulated right-of- 

way,which in that case was a seismic line in a forested 

area, and we've got some information on that indicating| 
that they will not be deflected byfa right-of-way. 

/ hed will utilize it, providing, it is,.in: the} dixection 
of their travel; but if their angle of approach is 


any greater than even 45 degrees, they will simply 





enoss it. But being concerned about this, we made 
a recommendation, for example, in 1971, in the course 
of summer movements it's very evident of the damage 
that caribou do on the tundra when they move in large 
aggregations, in large numbers, and there was an 

a 


alignment that went through/very broad valley between 


the Malcolm and the Firth Rivers that was used by 
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60 or 70,000 caribou and is frequently used. We recom- 





mended that the alignment be moved out of that valley, 
and it was in fact Fea ee eet ee that what I 
really anticipate with respect to Mr. Dabbs' problem | 
is that if an erosional problem occurs, owing to | 
caribou, it will likely be very localized and rather 

than a very linear movement along the line, they will 
likely be localized in a place where there is a con- 


centrated movement across the line. 





Q All right, I don't want 


to get too much into the caribou, but perhaps we should 


| 
follow this point through while Mr. Dabbs is here. | 
Am I not right in my understanding of Dr. Bergerud's | 
position, for example, that there may very wel be | 
some variation to follow a parallel movement of a rit | 


of-way? In other words, the possibility of the 


caribou following the line for some distance, I'm not 

saying the whole line but I'm saying that for at least 

some distance, is a very distinct possibility and is 

a potential problem that Mr. Dabbs would have to face? 
A Well, this can get into 

quite a lengthy discussion, but I wuld say that based 

on the information that we have acquired, this possi- 


bility is quite unlikely that there would be that type 


of a milegswith respect to the coastal routing. The 
main significance or the main reason that caribou do 
follow corridors is related to snow depth and snow 

conditions in the surrounding area, and the time at 


| 
| 
| 
of a long movement along the line even for a matter 
which the damage would most likely be done during the 
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Cross-~Exam by Anthony 
2 banks where the trampling dour lead to severe erosion, 
that for the one or two years, perhaps a small fencing 
or just a simple rope and flagging might be con- 

) sidered to keep them off a few hundred yards of hillsid 
6 until that hillside is firmly stabilized. Otherwise, 

7 their trampling over most of the North Slope is 

8 relatively a level terrain and it wouldn't lead to 

a5 an erosion problem. ,It would be a matter of returning 
10 that fall or the following spring to seed those areas 


af that were severely trampled. 
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summer movements, there is no snow factor which would | 





encourage them to utilize the right-of-way. 
Q I don't want to be accused 


by my friends of going into the caribou when we said 


we would be talking about vegetation, but I -- 
MR. MARSHALL: Help yourself. 
MR. ANTHONY: Thank you. 


Dr. Banfield, I think, wanted to add some comments. 


WITNESS BANFIELD: But with 


reference to your reference to Tom Bergerud's work, 
Bergerud worked ig Newfoundland and he was speaking | 
of a heavily forested area and there is a problem 
there of caribou following parallel routes in a forested 


area, but in the alignments that we're looking at, 





this risk isn't there. There is no migration route 
along the Mackenzie Valley, for instance, and the risk | 
would be)on the prime route)would be along the tundra, : 
completely tundra area where you reach the caribou | 
range and there there wouldn't be any attraction for | 
a simple route lacking the forest corridor concept. 
Q Well, I think we may 
well get into this discussion when we get into the | 
caribou panel as a whole, but do I understand then | 
that as a result of teenie advice you received from 


Dr. Banfield and Mr. Jakimchuck that you are satisfied 


that it's not a problem and therefore you're not 





proposing to conduct any studies into this? 
WITNESS DABBS: I'm satisfied 
that the steps I have outlined will quite adequately 


deal with the situation, as my associates 
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assisted me in coming to that conclusion. 


Q If by some miracle they 


were wrong, what could you do if there was -- what 


mechanisms or techniques are available to you to 


prevent erosion or to deal with terrain problems if 


there was migration for even a short distance, or as 
Mr. Jakimchuk suggests, across the line? | 
A It would simply require | 
a ground maintenance crew going out and reconstructing, | 
if you wish, the physical erosion control features 
that have previously been discussed before the Inquiry 
and our verter to the site and reseeding it. | 


Q Now, if as a result of 





a spring movement across your line,there was a trampled | 
crossing of whatever length, and you were to reseed it 
in the -- following the migration, do you have any -- 

what is your advice as to whether or not that reseeding | 


| 
| 


would adequately protect the terrain during the next | 


| 


migration, assuming they followed roughly the same route 


| 


A Well, maybe my associates 
here could comment, but my understanding is that the 


likelihood of them passing within the exact precise 


spot is,in a large group,is quite remote, but if they 
insisted on going over the same area repeatedly within 
some few hundred yards, year after year, then I would 


suggest we implement caribou fences. 
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*, Q I don't know whether this fy 
3 a grass question or a caribou question but I would like) 
4 to find out whether or not you have studied the nee 
5 of whether caribou will dine on these exotic species | 
rs that you are going to be planting along the right-of-wal. 
7 Has this been examined? | 
8 A I would have to take exception 
9 with your word exotic. | 
10 O ssorry, i didn’t mean it ie 
el the agranomic species that you-- | 
12 | A, But irrespective of what | 
ee} species you are using, some measure of fertilization | 
14 will be required to establish them and in so doing, of | 
“es course, the protein content, forage value of the grass 
iG is quite good and observations at Prudhoe Bay, . some | 
Es; that my own staff have made on some of the rig sites | 
18 that have been seeded, is that they will eat it. | 
19 Depending on the nature of the grass, such as some 
20 that we have used on rig sites, once a root system is | 
Bai established they recover immediately. | 
22 ag Q My understanding is .not only 
oa will they eat it, but they will prefer it. Is that wha 
24 your information indicates? 
Pe = Al 1 would <say ‘that. at certain 
oA times of the year, their summer movements at least in 
a9 the Prudhoe Bay areas, they preferentially select the 
28 grass, yes. | 
29 Q Well, have you studied this 


30 beyond, you know, the comments that you have made. Hava 
| 
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Jakimchuk, McCart. 
Cross-Exam by Anthony. 
l 
2 you examined, for example, how much they would have to 
3 take off before they would effectively retard your 
4 restoration program? 
s A I think the one point that | 
6 should be remembered here, that was mentioned in the 
7 film yesterday and repeated by my associates, the very 
8 nature of the animal is one of continuous movement and 
9 grazing. That is an adaptation that they have evolved 
10 to prevent over-grazing of the range and I think there | 
11 is every reason to believe that their natural feeding | 
12 behaviour is not going to change just because there 
13 happens to be a little grass out there and that they 
14 will graze, but they will also carry on and graze ices 
15 where. : 
16 However, if you recall that | 
ay one of the points I made in favour of a tundra stripping 
18 replacement program, is that it will reestablish the | 
19 same plants over the right-of-way and thus reducing the 
20 attractiveness of the right-of-way for caribou grazing 
et as I have observed in our plots in the Firth River wher 
22 we have a mixture of the indigenous tundra species and 
23 the seeded grass where there has been no preferential 
thousands of 
24 feeding there, even though/ caribou have crossed there 
25 in the last three summers. 
26 © So, your opinion is that 
27 they won't dally at this, grass, ,in any event, or .even 
28 the fact ere ebnere are a large number of them, it won't) 
29 result in such a reduction of the grasses that you will | 





30 be introducing, to destroy or limit or retard your 
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as Banfield, Dabbs, Gunn, Hemstock, 
) Jakimchuk, McCart. 
Cross-Exam by Anthony. 
1 
2 restoration program? | 
a A Being as objective and | 
4 realistic as I can about it, I would myself, yes ,that | 
2 there could be areas, there could be spots along the 
6 right-of-way where the grazing and the trampling combined 
if could retard the restoration program. Yes, it will 
8 require close monitoring and be prepared to inact a | 
9 reseeding program. | 
10 Q Now, while your fence or | 
il whatever possible techniques are available to you and | 
2 they keep the caribou off ‘an: area, how do you keep | 
alts Dr. Gunn's birds off the area? | 
14 A I think again, it is a 
Is situation where we will live with it. The geese will | 
16 probably feed on the grass as they will feed on the sede 
17 bordering the right-of-way as they will feed across the | 
18 Slope. As the slides show yesterday, in some places | 
19 they will sane down pretty bare in some spots but 
20 they are small spots and they are moving ahead all of 
21 the time. I think it's a-- IT don't think, it4s a 
22 situation Phe writ become terribly serious to the overall 
23 success of the re-vegetation program and I would sugges 
24 that it is something we will live with rather than 
| attempt to drive them out. I don't think that would be 
26 | an acceptable suggestion. 
27 —* Q Now, how do you live with 
28 that then? Thinking now of these flocks of birds that 
29 come by and see this strip of freshly layed grass seeds 


30 down below, how do you live with that if your not going 
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to chase them away? 

A I don't think they will fee 
in such concentrations over that large an area for that 
long of time that they will wipe it out. It is just no 


in their nature to completely wipe out the grazing, the 


from time to time where they happen to concentrat 

Q Well, I am going to get int 
trouble again but Dr. Gunn could you perhaps comment on 
that? I guess we are really asking you, without gettin 


into any great detail whether or not, from your pros- 


ee @ ee ae Ws 1) es es SS a Se ee OY ee 
° te} K 


pective and knowledge of bird feeding habits, that a 
strip of grass seed lying over an area perhaps tradi- 
tionally used in some ways by birds, would result in 


feeding on that area. 





WITNESS GUNN: I think that | 
they will probably investigate it. It would be eee 
new to them. They might investigate it but traditionally, 
their tradition would be to feed on the sedges and | 
berries that they have been obtaining all along and I | 
don't think that there will be enough of this to make | 
a Significant contribution to their food requirements | 
and it will be probably a small part of their food | 
requirements and that the overall damage to the vegetatipn 
is likely to be quite small. 


.Q But, in dealing with an area 


and I give a.specific,where the right-of-way is re- 


_latively near to traditional feeding grounds for snow 


geese for any other bird population, could you anticipat 
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ull 

2 that they may very well eat off the seed in that par- 

q ticular area, though it may be a very small percentage 

4 of their total requirements, but may also De- ther total | 
5 seed that is exposed at that location? 
y A Well, when your using the | 
71 term seed, by the time that the geese get there in iste 
8 August and September, you are dealing with growing | 
9 piants, right? | 
10 Q Okay, well that's right. | 
po That's one problem but I am thinking in terms of ing 
TZ a reseeding program or whatever the situation is. 
13 A I don't think the geese | 
14 would eat the seed, in any case, if you reseeded it. | 
15 They are grazers. They go after the green sedge and | 
16 grass vegetation. I don't think they are interested | 
Ty in seed per se. | 
18 Q All right. Now, what happens 
19 now is that grass is grown on the right-of-way, because | 
20 Mr. Dabbs first seeding has proved successful and 
eu there is this nice freshly fo) bow grass existing 

a2 across the right-of-way, would you anticipate they woul 
eo stop to graze on that? 

24 A I think they might sample 

25 it but in the overall area where they are feeding, 
26 it's a very small porportion of the area that they are 
ai using and I don't think.they are going to, by any means, 
28 try to feed Ao fusifers on. that. 

Pas Q No, I can appreciate they 


30 wouldn't feed exclusively on it. I am wonder whether or 
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not you could foresee the possibility of them grazing 
off a particular area along the right-of-way? 

Bo Sven l ie Chey did graze it, 
I think it would come back successfully the next year. 

Q Okay, so we will go back 
you | 
to/then Mr. Dabbs. When they have grazed it off, what | 
can you do during that year? 

WITNESS DABBS: Well, if you 
Want LO create @ Situation that I don't really think 
will exist where they completely eat all of the grass 
off a strip of right-of-way, we would simply seed that 
again the following spring. 

Q But they don't have to eat 
all of the grass and they don't have to eat it off the 


whole right-of-way to cause potential erosion problems. 


You would agree with me on that, would you not? 





A Yes, on limited sections, 
that's quite right. 

OQ) And 25 chat does occur, there 
is nothing but reseeding the following year that's 
available to you and you would have no other recommendations 
to make? 


A Well, I think putting the 


whole erosion control thing back in perspective here 
then, you recall the evidence given by Dr. Clark and his 
erosion 
associates, is that the physical drainage and /control 
plans or designs are based on the assumption that they 


will not be able to count on plant cover for the first 


four to five years. I ‘think that is a generous time 
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period but it's a very conservative one in that respect 


And if the geese were to eat all the grass off a slope 


| 
| 


approaching to a, an approach to a stream for instance, 


where there is a potential for erosion, the physical 
that 
techniques for erosion control/would have been implement 


| 


by the engineers would not be affected. 


Q And you would not think it 





essential then to ensure that restoration program at 
that area and you can live with the fact that in that 
area re-vegetation will be retarded and continue to be 
retarded because of these other techniques? 

A I think we take the position 


that any number of factors, including the ones we have 





discussed here plus climatic ones, can result ina | 


setback of our re-vegetation program and that's the 





reason for the conservative design and if it happens 





that geese consume enough grass off a hillside that it 
pay Sed in an erosion potential, it will be reseeded an 
the reese Reed of them repeating year after year after 
year on one particular hillside seems so remote it is 


hardly worth theorizing on. 
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Q We turn then to the ques- 
tion of the use of methanol and the effect of methanol 
on terrain and terrain vegetation, and I gather from 
what you have said in your evidence that you have no 
objection to the use of methanol as a testing fluid 
on the right-of-way as a result of your analysis of 
potential damage that methanol might cause to terrain? 

A Well, in terms of an 
objection, firstly to be used on the right-of-way and 
it's to be used in testing of the pipeline itself, 
I accept the fact that some freeze depressant will have 
to be used for hydrostatic testing and methanol seems 
to me to be the most acceptable of any of the freeze 
depressants suggested. 

Q And have you made any 


recommendations with respect to its use or have you 





done any study on the impact of methanol, of a methanol 


spill on the right-of-way -- vegetation of the right- 


| 
of-way? 

A The studiethat have been 
done are those that I have alluded to in my testimony, | 
and have been repo¥ted in at least one report on the | 
effect of winter methanol spills, at the test-site 
near Inuvik. 

Q Well, let's look at that 
report then which you have before you and see what 
that study tells us and:how instructive it is. 

First of wail. 1 think vou Willyflind,.do you not, that 


the study was conducted on a 20% methanol solution 


rather than on pure methanol. Is that not accurate? 
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A That's 20% by weight 


yes, as suggested by the engineers to be about the 
concentration which would be used in testing. | 

Q And that's during the 
test itself, but now methanol is going to be stored 
-- pure methanol will be stored along the right-of- 
way in these bladders pricr to and subsequent to 
testing. Is that -- that, I think, is the advice 
we got from the engineers that methanol will be on 
the right-of-way and will be handled in its pure form. 

A That's my understanding, | 
Price. 

Q Now, have you done any 
studies of the effect of methanol, undituted methanol 
on the terrain? 

A I believe that that has 


| 
| 
| 


been incorporated into some of the recent studies 





which have not yet been analyzed or reported on. 

Q So that hasn't been 
studied to date, or that is part of the study that 
you're proposing to conduct; is that my understanding 
Of“your -= 

A I believe, and I would 
have to check this with Dr. Younkin, but I believe evar 
there have been plots with greater concentrations of 
methanol actually put in this past year. 

Q Well, since you are going| 
to be having pure methanol on the right-of-way, would 


you not recommand that such a study be conducted? 


A Yes, I recommended it. 
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What I'm saying is I also believe that we have at least 
Started this study, and if not, it certainly would be 


part Or this winter's, 


Q Now I untrstand that this 
that 
methanol/was used in this study referred to on page 
17 was prepared by the Fisher Scientific Company. 
Can you tell me whether or not that is the industrial 
strength type of methanol that will be used, actually 


used on .the right-of-way? Or do you know? 


A Wel bee e959 vores 


methanol and as far as I'm aware, thats the methanol 
that would be used or would be transported and used. 
Q Now, the study that 
you've referred to also was conducted during February 
in the time of obviously deep winter when the active 
layer was entirely frozen. Is that your understanding 


of the study also? 





A Yes. 


Q And of course methanol 
is going to be used and going to be stockpiled at times 
throughout the summer. Have yu done any studies of the 
effect on the terrain of a methanol spill in summer? 

MR. MARSHALL: You mean the 
effect om vegetation? 

MR. ANTHONY: Yes, the effect 
on vegetation, and dealing now obviously with Mr. 
Dabbs' experience, and that's the effect on vegetation. | 

A No, we have not had a 
Summer study because my understanding is that it would 


be transported in place and handled in a very careful 


Tre > 
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manner and stockpile sites where the same type of 
protection against spills as would be implemented 
against fuel spills would be employed so that the 
probability of a summer spill on vegetation is, I 
don't believe even exists, but maybe it does. 

Q Well I think we can 
perhaps take it, if not on the basis of experience, 
at least to ensure some sort of contingen cy planning 
goes on, that there is a possibility of an accidental 
spill of methanol. Now would you not then recommend 
that some form of summer study . also be conducted 
to determine the effect of methanol on vegetation? 


A r think ont thee basis’ or 


the literature and the experience we've had testing 


the effect of methanol on living plants in a greenhouse 


an actual field summer study of the effect of pure 


methanol on vegetation would be unnecessary. The answe 


is if pure methanol comes in contact with living plants 


it's going to kill them. That's the reason for the 


very stringent plans for its transportation and storage 


Q So you would at least 
gotwaith meSthis far as agreeing that a spill of 
methanol in the summer would have a much more devastat- 
ing effect on vegetation than a spill in winter. 

MR. MARSHALL: Well, he didn't 
sayrétnat . 

MR. ANTHONY: Well, I've asked 
him whether he would go as far as -- that far in 
agreeing with me. 


A Devastating inasmuch as 
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it obviously I would predict would kill the plants that | 


it comes in contact with, the probability of that 
affecting the plants on a large scale in a broad 
area doesn't exist. 

Q Are you Saying that 
you don't recommend a study of a summer methanol 


spill because you think it will never happen? 


A No, because I think we 
know what will happen. 

O And the result would, 
you anticipate much more -- if I don't use the word 
"devastating", you object to that -- much more 


Ln Use the word = Catastropnic Dutithat doesn t* help 
you very much, does it? 

A Noy “aon! G cbyect*" ro 
the word. 

Q It will have a much 
greater effect on the terrain if it happened in summer 
than if happened in the test situation that you've 
referred to, of a winter test. 

A That would be my expec- 
tation, yes. 

Q Now, another element 
of your test is, as I understand it,the test was 
conducted by sprinkling with water, by sprinkling 
methanol all over an area, > with a watering can. 
Now that doesn't particularly correspond to what would 
happen if there was to be a methanol spill in actual 
pactice. There would be a washing over of the terrain 


by a bladder bursting or a test-pipe section letting 


| 


| 
| 
| 
| 
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loose. 


A Well) this initial stuay | 


fix¢st 
was one set up to give us a/ evaluation of the effect 


of a slow leak, a small failure in aweld, a small 
failure in a seam would result in . some solution 
reaching the ground surface. That would be my 
expectation, although it could also just remain in 
the ditch, I would think, and it's not necessarily 

a situation of flooding an area or washing an area 
over in that case as described. Additional plots 
put in this past winter were just -- or sorry, or 

a year ago or nearly a year ago, larger quantities of 
methanol, methanol solutions were applied just as 
you suggest in a washing over of the plots. 

Q But that's what in fact 
would take place in practice,would be a washing over 
of the area downstream of a pipeline break or a break 

in the bladder, of the storage bladder. 

A A major failure in the 

that's what 
line or a break in a storage bladder, yes,/ I would 
expect. 

Q And this study didn't 
focus on that problem then either. 

A No, not this first one, 
no. Subsequent studies have. 

O*% ~*And“are™the~studies 
you're conducting over,this summer intended to look 
at this problem in that context? 

A Yes sir. 


Q Now also the study is dealt 
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with one terrain type, the black Spruce heath. Why 
was this terrain used as the test-site for the methanol| 
Study relied on? 
A It's representative of 
the type of vegetation terrain you find from Inuvik 
to -- as far aouth as Norman Wells, and it's represen- 
tative of the major type vegetation. | 
Q You agree it's not the 
most vulnerable terrain type found along the route. 
MR. MARSHALL: What do you 


mean by "vulnerable"? 


M R. ANTHONY: Vulnerable to 





damage by methanol. | 
A I don't know that I could! 
say that that's not the most vulnerable, or whether it | 
is the most vulnerable to methanol because I don't 
think anybody knows. That's the intent of expanding 
this program into tundra areas. I think many of the 
Same plants we're discussing in this report, in fact 


a very large percentage of those plants yuewill find 
again in tundra areas. You may not have the black 

spruce, though. In fact the initial study area probably | 
gives us a greater diversity than strictly a tundra | 


test-site. ; 


Q And the study you're 





going to be conducting, does it include a study of 
various terrain units, for instance tundra and taiga? | 

A I don't think we are | 
looking at a variety of terrain units, but we are 


looking for a test within treeless tundra, if you want, 
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2 this study as reported here is what you might refer 


2 to as taiga or forest tundra. 
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Q But the studies that you | 
are proposing to conduct to determine the effect of 


4 to 
methanol on vegetation, it is going/include examination 


| 











= f | 
of other terrain types? 
6 thing 
A I think the important/is | 
r; ; | 
the plant species themselves and not the terrain types.| 
Black spruce re-occurs on a multitude of terrain types | 
9 . 
but the reaction of that species to methanol -cisn't | 
10 | 
going to change just because it happens to be on an | 
a 
outwash plain or on a glacial lake basin type of 
12 
land form or the response of Labrador tea as a species 
ue ; , Sun 
is what is important, not whether or not you find that 
14 E ; | 
in the complete variety of terrain types. 
15 | 
Q I didn't mean to -- 
16 
A So our interest 1s to 
17 
find the -- determine the effect of methanol on other | 
18 | 
or additional plant species. 
L139 
@) Right. | 
20 
A Thats the intent of 
Zi | 
the program, yes. 
Z2 
O And that will be conducte 
23 
in the future studies that you have referred to. 
24 
A Yes, sir. 
25 
QO Now, the study you have 
26 | 
also -- that you have relied on also was a one-year | 
27 
study determining the amount of dead plants that 
28 
resulted as a result of the application of methanol. 
29 
Now, you would agree with me, would you, that the 
30) 


need for some long term study of the effect of methanol 
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A The same plots were 


re-sampled this, for instance, this past summer. 





0) And have you come to any 
conclusions on the long-term effects of methanol at 
those concentrations? 

A Conclusions, I think 
would be those that were actually predicted to you 
that if these concentrations, the recovery is pro- 
gresSive of these plants. 

Q And the study that you 
have done this summer or the further work that you have 


done this summer confirms these conclusions of 1974 


that there will be progressive recovery? 
A Yes; I*think. that: would | 
be the conclusion. | 
Q Well, as I understood va 





| 
you went back this summer and tried to confirm the | 
conclusions that were in the report of 1974, that | 
said ' recovery will probably take place. Now, you 
have gone back a year later and has recovery taken 
place in the way and in the -- that is suqgested in | 
that report? 

A Yes, I think that's 
what I said. The recovery is progressive. There's 


more and more recovery. 


.Q You have verified the 


suggestion made in 1974 that recovery would take place 





. over those plots? 


i Yes, ‘that's what. 1*m 
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| 


saying. 

Q And have you found any 
further damage or damage that did not appear after the 
first year taking place now that you have gone back 
the second year? 

A Not that I'm aware of. I 
don't believe we've found anything like that. 

Q What about the test of 
other toxic chemicals such as crude oil, fuel oil and 
synthetic lubricants? Have you conducted tests ._. 
dealing with possible spills of these toxic substances? 

A Not ourselves because 
there has been a quite number of people carrying on 
these types of studies, sponsor -- programs sponsored 
by the Environment Social Program as reported and 


projects reported by Bliss and Wein for instance, as 





funded by Allure I believe. There has been a lot of | 
research in this field and we didn't find it necessary 
for ourselves to repeat it. 

Q As a result of your 
review of this literature, could you tell me what the 
result On the active layer is of a fuel oil spill? 
Does it destroy the active layer? 

MR. MARSHALL: 

Well, how much -- what 
type of terrain and so on, surely the variables are 
incredible. Weather conditions, -- 

MeO ANTHONY: Well, © don’t *-— 


I can get into specific examples if you want. I thought 


that at this stage the answer was general enough that 


gee Bnyo’t yoy eved bak 
atv tafia taedas jon Bib send « 
doed snop ved voy ts4% Won eneia'p 





“siiovet 85 meyooTt fefoos FaemnoTrens ed yd 















 ¢ 12 26 etewe at sede Jon A 
| .tsd2 exif patdtyas Bavot sv'ew oveiied #* nob _ 
. ®e .. 
7 ) o 28900 of Juods Jenw Q a 
~ ry r ° ’ e _- OL 7 7 
oe 'o [ent ,I[io abuxo es fove elssimeds Sikoe zsenzo on 
, atee3 BetouBado soy avVsH Yesnsoixdsl sigediaya cow 
; ou Psa ; € re 
; sonetedve oixod eteit Io allfgqa sldiseacq doiw pnkiseh Ff Aes 
| [fag 
. sBVanai 2eViseive tou fi pa 
. er bee 
| mo ofivestso efqoey Io stadniog etitp 6 mead esd siett =a en 
: . et 
| . qe amtaipoty -- sornroqe ,aethicte to seqys seers ee, 
ey a 
7 


anxt tor nis! bos aetin vd Aedioctet ptoafordg 
eww yc bebav? 
bas BSlelt eins al dowseas 


. -3i 355qst of Sseviedityo To? 


SS ae 
- a 
v a 
= } 
Py 
ad i) 
bad 
a | ( 
i? = 
~ a 
~ 
— 
> } 
S 
° 
a 
-~ 
~ 


¥ ‘vest B&B BA 0 
ny 3 | et vay Blvyow ,eisdetesil eins Io weives 
[ours 5 to et teyal avizos odd nO tiveer 
fsevel Ssvizgos eft youteeb 3£ esod 
: LLIAHGRAM. .5M 
. jie -~ sou vot . flew ny 
e266 aaldsliav sit yviewe 119 O08 Bis misrxed 30 Bayo 


-- , amet ibnoo retitseW oldtbevont 


7 7 ry. 
~~ + nob I. , flew Ba ha ~8¥ 7 a 


Proueds I .~7a8W voy FZ cee “hla 
tec3 ftpuone [sisq8® 85W =SWwEne s ae 


s ; 
, _ a ae eo 





ALLWEST REPORTING L-TD. 23615 


> 


ea) 


fon) 


BURNABY 2, B.C. 


Dabbs, Hemstock, McCart, Gunn, 
Jakimchuk, Banfield 
Cross-Exam by Anthony 

Mr. Dabbs could answer in more general terms and -- 


Can vous re ? 


| 
| 
WITNESS« DABBS:s Ax + Yes, my 
understanding from reading the literature is that 
there is an increase in the depth of active Laven, 
‘due to an increase of heat energy absorbed. 

MR .-ANTHONY:-00 What 
happens then to the organic mat, that has been satur- 
ated by this crude oil or fuel oil or whatever the 
case may be? Does it wash away? Does it obtain? 

A No, I don't believe it 
washes away. Some of its insulative properties are 
probably reduced -- well, I'm sure they're reduced -- 
and that also contributes to the increase in active 
layer but it's not washed away that I'm aware of and 
remains there to retard or prevent 2ny erosion. 

Q Now, if there should | 
be a toxic chemical spill and I'll deal with the 
lubricants you propose to use at your compressor station 
sites or crude oil so that it should to go over part of 
the right-of-way which you have to re-vegetate, what 


do you do? 


MR. MARSHALL: You are postu- 


lating a spill of some lubricant at a compressor station 





site that goes off the pad and on to the re-vegetative 
right-of-way? 
MR. ANTHONY: I'm saying any 


toxic spill on. any part MhateMeeeDabbs has tor re= 
vegetate. 
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Cross-Exam by Anthony 


A Dependingbn the nature of 


the material and the extent of its effect. In other 
words, being about as wild as we can be in this 
projection of spill, it is not likely to cover-a very 
large area but still if it were to happen, there may 
be reason to attempt to remove some of the soil if 
it happened to be right on the right-of-way as you 
mention it,but I don't think there would be any 
cause to. 

Q Well, what do you do ? 

A I'm having a hard time 
visualizing the situation ever happening on an area 
big enough to be -- 

0 Well, let's not worry 
about the size then because I think you would aaree 


that a toxic spill at a very crucial drainage run 


or drainage pattern could have a substantial effect on 


erosion control measures whether it covers an area 


in square yards or an area in square miles. 


MR. MARSHALL: Do I understand 


VOUWCOrFrectly: 


MR. ANTHONY: Pardon. 


MR. MARSHALL: It would have an 


effect on erosion control measures? 
MR. ANTHONY: Well, the re- 
vegetation program is part of the erosion control 


technique. 


MR. MARSHALL: You are talking 


about a spill in the water. 


Dabbs, Hemstock, McCart, Gunn, 
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MR. ANTHONY: Well, perhaps, 


Mr. Marshall -- 


| 
MR. MARSHALL: I'm:-sorry. I 
am confused. 


THE COMMISSIONER: I thought 
he was talking about a spill on the right-of-way and 
Mr. Dabbs said that the observed effect has been to 


increase the extent to which the active layer is 


thawed. That is, it increases the volume of the active 
layer or the depth of the active layer and so, I take 
it, that may well have an impact on drainage in,I 
suppose in a number of ways,;but let's pursue this to 
the end if there is anything in it, Mr. Dabbs, do you | 
have any comment on that? 
WITNESS DABBS: A If | 
such a situation would take place, I say, I havea | 
hard time imagining how but if it were to take place | 
on a slope leading to anywhere,but it's a situation 
there 
where “/ is some erosion problem. Physical erosion 
control methods are obviously going to have to be 


down 
depended on to prevent erosion / slope. This material 





is as toxic, as you say, if it gets on to the intact 
ground cover -- native ground cover -- it may see 

in the death of the plant material in it but would 

not result in the removal or loss of it so it's 

erosion resistance capabilities would not be affected 

so the worst situation then that -- in such an area -- 

would be spill on the exposed backfill Crown we are 


charged with re-vegetating. 
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Cross-Exam by Anthony 





And if the nature of 


this toxic material is such that it’ 1S not’ going to 


| 

| 
break down. Its toxic influence iS going to remain 
for some considerable period of time, it, I believe 
we would have to consider the removal of some of that | 
material and the replacement with other selected back- | 
fill or simply covering it with an additional crown, 
an addition of backfill from a borrow site and reseedin 
On, Tortnat. 

Q So that the end point 

that I'm concerned about is that when you have such 
a toxic spill, you are not gOt a4 to be able to re- 
yegetate over it. You're” going to Nave'to replace 


| 
that soil with more suitable soil for your re-vegetation 


program? 
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A Sir, if the toxic material 


as I said in itself does not break down but persists as 


a toxic material for a number of years, or is likely 
to persist as a toxic mateYilaly Lf it iSsntepneraaets 
ga aka can be very toxic in its first application 
but Rete rere and other means of breakdown it 
loses its toxic properties within a year or two, then 
the physical erosion control techniques implemented 
by engineering, we would Simply count on those to pro- 
vide the erosion control required and wait a year or 
two for the breakdown of that toxic material, and in 
so doing there would be no need then for the replace- 
ment of backfill or removal of it, or covering Tie 

Q If you weren't going to 
remove the material would you have to use any other 
technique to protect the soil in that area until the 
natural process has removed the toxicity so that your 
revegetation program can proceed. 

A I think the physical 
erosion control techniques proposed will be more than 
adequate to control erosion, and if for some very 
strange reason that wasn't adequate, then a simple 
mat material, surface mat could be applied to hold 
the surface soils from eroding and await the breakdown 


of the toxic material. 


Q Turn then to the guestion 


of the seed mix that you propose to use, and I believe 
that you had indicated to, in Appendix "C" in your 
direct evidence before this Inquiry that it's to vary 


according to the soil and drainage conditions in the 


| 
| 








| 
| 
| 
| 
| 
| 












| ; ee ae e Lent 
ap heh rf Wann. yay 
leixesem oixod oft 22 eR 


as eteieteg dud nwok, inetd ton int + 
| elowet ei 10 ,@1s88y, to xodmen 6. a) ; 
| a’ai.2i ,a'nai ot 3 visixetem 9iK09 " 

| 


















Aobisoilags:te1it asi nt olxey yiev ait ‘ 








: 


sv di nwobissid Yo sagem wertso Brn niet 
h | madd .owl 40 tasy. & middiw seitreqosg sixod ein esco! | iy - 
| botneneiqmi seupinisat [oxtaon noleots Lepteyig ori | oy 
~ota of sRodt no Jnuop yfamte bivow ew ,patzeseqipne vd je 
hee a 
| +0 wasy # ttew bus bexiupss fottnoo aolzoxe sid abiv or 
| al boa ,tabsetem oixno? Jsn3 Io nwobsserd etd tol owls ir. 
| -spslasx edit, 102 neds beent_oa sd blyew exed? priob oe dsr 
| ga ti poitevoo 10 .3f. jo Leyomex 10 Ifftedesd 20 sasm | 
| 


ot pakep o'herew wov Ft © 
Yodto yn6 sal OF SV¥En voy hiyuow islhisjsm ens svonsi 
edt Ittne seve $60¢ ni Lioe she tpetesq oF supintioes 


rd 


wvoy +t6@ 0a yitoixed? eit bavorea ae aegsogsq Lewsen 


a ne oe ee ee ee 


.bSScotg asd meTpord nobisdepsvex 
if sotavlg ett Aneta I ‘ 
| | «pda exom sa ILiw Seeoqotc eeupkhadved Lotiaod noieore 
_ | yiev emme 103 71 bus ,aoOLeote jexutno> of sijsupebs 


slonta « meuist ,stsupebs 4'aesew ted? ooeset spreise 
blond ot bailogs od bluco gam sostave ,leixeiem 4+sm 


nwohiserd sdt sicws bas paibows moxl elioce systive Pe 


~ 





i@ixveten dsixod os to 


iotzeevp edt oe nect aww Q pas , 





aysiied I bas ,ea2u oF seaqoig uot tens xim gers as 
pi voy dads sae 
exev of e' ti dace yalvpal sirid a it ‘ald 
edt ni enolsrGnes earn a al 
. a 


Ae ; 
4 —_ 7 7 - 
a z ot nee ae ie 







“vow #k "3" xibaeqaa ni .od bedaedbni & 





ALLWEST REPORTING LTD. 13620 
BUPNARY 2, 8.C. 














Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 
CrossExam by Anthony 


Particular locality. 
THE COMMISSIONER: Excuse me. 
How much longer do you think you will be, Mr. Anthony? 
MR. ANTHONY: I think another 
15-20 minutes. 
THE COMMISSIONER: Well, we'll 
adjourn for coffee. 


(PROCEEDINGS ADJOURNED FOR FEW MINUTES) 
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Banfield, Dabbs, Gunn, Hemstock, 
Jakimchuk, McCart. 
Cross-Exam by Anthony. 





(PROCEEDING RESUMED PURSUANT TO ADJOURNMENT) 
MR. GOUDGE: I wonder if we 
might return to questioning? 
THE COMMISSIONER: Yes. 
ME. ANTHONYs9 © Mrs Dabbs¢ra 
would like to turn next to the re-vegetation program 
itself and the seed mix and I note in Appendix C, that 


you have indicated and through your evidence have 


| 
indicated that the seed mix itself will vary depending 
on soil and drainage condition in a particular loca- 
lity and that therefore the seed mix together, will var 
from area to area depending on the condition that you 
find at that location. 

And I believe also that you | 


indicated in your earlier evidence that you will ac- 


complish this selective seeding by the use of heli- 





copter seeding to ensure that the seeds falls ina 
particular locality rather than in the fixed-wing, 
which would be broader sweep for a larger area. Is tha 
in fact what you intend? 

A I think it would be good 
AHS point vo iolarify in fact, that there a number 
of options open for the application of ‘the’ seed and in 
Appendix C to the phase two testimony, we even indicate 


that our preference now would be to a winter seeding 


from a large truck with'‘hoppers and seed on board, 
then 

at least a large bulk of the seeding and Aressing the 

right-of-way with the spring seeding through aerial 


apolication: 
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Cross-Exam by Anthony. 
1 | 
2 And this can be achieved by | 
BI the fixed-wing aircraft or a helicopter and the selection 
4 of either type of aircraft really depend on the location. 
5 For instance, the perfectly adequate seeding program 
6 | can be achieved with a fixed-wing aircraft if there is 
7 || many miles of relatively level terrain,about the same 
8 seed mix and there are many areas where we could go on 
9 for many miles with the same seed mix. 
10 The fixed-wing aircraft can 
ey apply that seed to those areas and achieve a very 
12 successful re-vegetation. Where you would want to go 
13 | with the use of helicopter would be where erosion | 
iW potential is higher and consequently it is more im- | 
15 | portant that you place the seed specifically in the areds 
6 | of concern. | 
a | I think I mentioned, when oe 
18 by commission ceunsel. to describe the seeding program | 
19 OfcchemopenillywHidievon the Pointed Mountain line , I | 
20 think that is a good example of Py ee ee Sivcual el 
EL be used for the slopes and hillsides because you have | 
22 to proceed so much slower and be very careful in the | 
| placement of the seed. | 
24 But a fixed-wing aircraft can 
25 | place the seed on a straight-way portion of the right- | 
26 of-way where your not varying the seed mix and achieve | 
2g the same goals. | 
28 Q I understand that as being 
20) the situation and I gather from what you have said that 





the use of helicopter, or you would expect to use heli- 
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Cross-Exam by Anthony. | 
if . | 
ie copter in those situations where you have to seed areas | 
3 where there is a water course, the valleys and the 
4 approach to the water course itself; this would be 
5 the type of place where you would have to have some 
6 | selective seeding because obviously there is a different 
fi Situation there than along the major right-of-way. | 
8 A Yes, wherever there is a 
9 reason for selective seeding, either in the case of 

10 sloping terrain which is a high erosion potential, 
ppt or where you would desire a quick change in seed mixes 
12) for rapidly changing conditions. | 
Ls | Q Would you anticipate that | 
1a | you would be using helicopter seeding on portions of | 
1 the’ route across the North Slope along the prime | 
16 route? | 
ne A I would anticipate, for | 
18 the types of areas that were just described, that the | 
ig helicopter would’ be used. 
20 O fein lactis uwseinoqiithe criteria 
21 you have provided you will likely have to use helicoptey 
22 seeding throughout the whole length of your route? 
23 A At places throughout the 
24 | whole route, yes. 
254 Q Now, when you have-- How 
26 | do you accomplish the seeding itself with the helicopte 
27 when you have your particular seed mix which is designed 
28 for areas along a water course? Do you fly to a par- 
29 ticular water course and seed and then carry on to the 
30 next water course and seed it and so on? 

| 
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1 

2 A The bucket that was shown 

3 in one slide, the sling bucket beneath the heli- 

4 _ copter carries, as I recall, I would have to check, but 
5 something in the order of a couple hundred pounds of 


seed and that amount of seed generally will only do 
perhaps the length of a right-of-way which would cross 
a stream or cross a ravine or something like that and 


you would have to return to a logistics point to have 


it refilled. 

Q And what do you intend, 
where do you intend to locate these logist points? Are 
they going to be at the compressor station sites or are 
you going to have intermediate staging areas where the 
seed will be located and available? 

A I would foresee and of 
course, these @qre plans to be evolved as things are 
finalized, but I would foresee that, of course the 
compressor sites themselves would become a major points 
for stockpiling seed and fertilizer and with the spacing 
of roughly fifty miles between them, the maximum distanc 
you would go out from each one of those would be twenty- 
five miles. 

Now that gets to be quite a 
fairly long haul with the helicopter. I would think tha 
the seed and fertilizer required to treat particular | 
crossings or ravines or:so forth, could be stockpiled in 
waterproof bags on palettes in the wintertime at those 
particular spots and use them in the spring. So there 


could be a series of minor storage areas for seed. 
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1 

2 Q So, for the seeding program 
3 you would have helicopters taking off from the compressor 
4 sites to the particular location, seeding and going bac 
> to the compressor site or to one of these intermediate 

6 | sites? 

5 A Yes. 

8 Q And have you any guidelines 
’) or recommendations as to the locations of these inter- 
10 mediate sites? 

aL A It would only be considered 
12 if there was a stretch of several miles, both sides of 
13 a valley or something like this where we are going to 
14 have to treat it with some particular care, that would 
1s be perhaps more than fifteen miles poate eeee site | 
16 just to cut down on theferry time back and forth. | 
ie) And in terms of guidelines on 
18 storage it would be one of just keeping the seed and 
19 fertilizer dry and in a location where if there was an 
20 accident or a bag of fertilizer got ripped open, it 
2a wouldn't be washed into a stream or water course. 

22 Q You see my concern when you 
Pie) have,of course)just a bucket of seed that will do one 

24 particular river-crossing, is that you will require in 
25 some instances a number of ferrying trips back and forth 
26 | with a helicopter if you are going to seed each particular 
27 water course one at a time. 

28 A Oh, yes. I am quite aware 
29 Gf vehat: 


30 | Q And I imagine that you would 
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Jakimchuk, McCart. 
Cross-Exam by Anthony. 


| 
Banfield, Dabbs, Gunn, Hemstock, 
| 
| 
2 recommend that Dr. Gunn and Mr. Jakimchuk and others 
3 would have some say on what intermediate landing sites | 
4 you propose for your helicopters? | 


5 A Yes, we have carried on thi 


6 | dialogue. for some time. 
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1 Q So in other words there 
2 will be the takeoff and flight of helicopters at 
3 intermediate locations at various portions along the | 
4 route. 
5 A Yes. 
6 | Q Could you tell me from 
" what height you are able to seed, using this bucket 
‘ technique? | 
9 A The height of the heli- 
10 copter isn't that important, depending on the length | 
ll of cable and so on and so forth that you have underneat 
12 there would be a figure, I think I used when formally 
13 | introducing these slides, was the helicopter was 
14 approximately 100 feet, and the bucket was hanging 
15 | below that; but I think if you want to know what 
| height the bucket should be at, I would say 40 to 50 
17 feet above ground and then the helicopter can be : 
18 whatever height above that, depending on the length of 
12 cable. and so on and so forth. 
20 Q So from your perspective 
2a of actually implementing this revegetation program, 
22 the height of the helicopter above-ground doesn't 
23 matter. You just add extra length to the cable. 
24 A Yesyptoilwathinigust some 
25 | reasonable degree, of course. You couldn't add 100 
26 feet of cable because you'd have something Swinging 
27 loose beneath the helicopter, you'd have no control of. 
28 Q But. you expect your 
29 revegetation program would require helicopters at 


30 these locations to fly within what minimum/maximum height 


«eeY A 
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in order to accomplish what you have to accomplish? 

A Well, I think you sit 

pretty much at 40-50 feet above ground for the bucket 
itself;y tosbe effective in-its placement of*therseed. 
We've certainly found that through all the experience 
we've had in seeding from helicopters, and you are 


restricted to that height in your actual -- at the 


time of application. You're not restricted to that 


height on your return trip at all. 

Q I'm dealing now with 
the time of seeding, so do I understand that yau're 
concerned about ths swinging cable, do you mean that 
the cable would be restricted to approximately 50 feet 
and the bucket would hae to be approximately 50 feet 
above the ground? 


MR. MARSHALL: All this witness 





can say is that he's got to have the bucket 40 to 50 | 
feet. Now surely it's a matter for the helicopter : 
pilot or the authorities that control the use of these 
machines to determine how much cable you can have 


hanging down. I don't think Mr. Dabbs as a botanist 


MR. ANTHONY: Well, I had 
assumed that Mr. Dabbs had some experience with a 
revegetation program and could give some indication 
as to how his revegetationis actually going to be 
carried out, so that when we get to discussions with 
Dr. Gunn and with pines we have an indication of 
the varying techniques that have to be used and the 


can be of much assistance, Sir. 
heights that have to be used at the various water 
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Hemstock, McCart, Jakimchuk 
Cross-Exam by Anthony 


crossings and so on. 

MR. MARSHALL: I think there 
was adequate description of this the week that Mr. 
Anthony wasn't with us. There was a slide shown of 
this technique in operation, and what more can you say? 

MR. ANTHONY: Well, I've 
looked through the transcript. I obviously didn't 
have the slides to assist me, but I gather that there 
was some difference of opinion in the evidence led 
between Arctic Gas and Foothills about the height that 
seeding has to take place. I thought with Mr. Dabbs 
here you wold be in a position to indicate what -- how 
this technique actually works in practice. Now, if he's 
unable, then he's unable, but I thought that he was 
getting to that point and I thought it was an important 
point to make. 

MR. MARSHALL: My recollection 
was that Mr. Dabbs has indicated the helicopter was 
flying at about 100 feet with a bucket suspended 
beneath it, and someone mis understood and thought 
that the speed was -- that the seed was being spread 
from a height of 100 feet, and there was confusion in 
the mind of the person. 

A That was the only con- 
fusion, sir, I believe, there is considerable experienc 
both ourselves,in the south,with right-of-way seeding 
and an elevation above-ground of about 40 to 50 feet 
gives an excellent seed spread, and it's a safe 
altitude, as safe as a helicopter can be. 


THE COMMISSIONER: Well, the 
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tests that you people describ_ed yesterday, as I 
recall, indicated that helicopters caused greater 
disturbance to birds than fixed wing aircraft did. I 
think that was the result of the tests you carried out. 
Well,we know that so far as you can ever pin these 
things down, to carry out the reseeding program 
helicopters would have to travel at something like 
LOO™f£eet "above the right“of-way vw" ‘don’t "realay think 
it matters very much whether it's a few feet less or 
a few feet more than that. The number of passes 
they wauld have to make would be very difficult to 
determine now; what is vital is the time of year when 
they're going to be making those passes and the re- 
lationship between that time of year and the time 
when the birds’ are using the area for staging and 


for nesting, and it "séems tome that’ 9 Gl"there is | 





to this. They have got a front lawn that runs from 
Prudhoe Bay to New York and Chicago, 120 feet wide, 
and they don't know how to keep the birds off it. 
They've conceded that. Now -- 

MR. MARSHALL: I think they 
know how to keep the birds off it, sir. 

THE COMMISSIONER: Well, they'r 
not worried about the birds de-vegetating it, if 
there is such an expression. 

MR. MARSHALL: I suppose one 
could keep the birds off but the techniques might be 
totally unacceptable. 

THE COMMISSIONER: I think they 


probably would be. At any rate, that's about where 
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Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 
Cross-Exam by Anthony 
Werle acy 18h. "Cert? Can we get much more change 
out of these people on this issue? 


MR. ANTHONY: Well, the only 


other issue that I wanted to direct Mr. Dabbs on, is 





that ?tl”understoods from’ Drs Vaartnou that’ “you couldnt 
reseed, or if you did reseed you'd be seeding over too 


broad an area if you tried to fly at the height that 


Mr. Dabbs is suggesting you do, and that in fact - 
the reseeding will hae to be done at a much lower heigh 


I just wanted to get his comment. Now, we've had two 


different indications, and the reason°I think it's 
important is for the very reason you've suggested), 
when we get into the birds and caribou section it | 
may be significant as to whether or not they have to 
fly at 50 feet or 200 feet, which seems to be the | 
limits that we're talking about now. I believe Dr. | 
Vaartnou suggested to disperse seeds in the way Pyjgest| 
ted would have to require much lower flights, and I 
have in my mind something in terms of 50 feet, and 

MR. MARSHALL: Well, that's 
what Mr. Dabbs said, 40 to 50 feet for the bucket. 
That's what Dr. Vaartnou said, and as I mentioned, 
there was confusion in the minds of somebody asking a 
question who took the height that the helicopter was 
flying as being the height from which the seeds would 
be dispersed. 

THE COMMISSIONER: By the 
way, nobody measured the height that the helicopter 


was at. It was an estimate looking at the slide. 
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There wasn't anything very scientific about it. 

MR. ANTHOBY: I think we've 
now got Mr. Dabbs' indication of what he thinks the 
actual height of the helicopter is going to be, and 
that, I think, may be of some significance when we get 
into the birds and caribou section of this panel. 

A E think, siaisd. for 
clarification here Mr. Marshall has identified it. 
There is this confusion as to what that number meant 
and I have read the transcripts of Dr. Vaartnou's 
presence here and I completely agree with him, if we 
were seeding with the bucket at an elevation of an 
altitude of 100 feet, yes, it would be spread out much 
toe) far and. shas sto) bewat .about.40..0r.50) feet, and 
our Own experience and the experience of many people 
confirm. that. 

Q Now, you've given in 


your evidence an indication of the -- when you're 


reseeding on the North Slope, when you intend to commen 


your reseeding onthe North Slope following June 20th, 
can you tell me how long you would anticipate the 
reseeding program to take in that area? 


MR. MARSHALL: I don't think 


that was the evidence. The evidence was that they inten 
to reseed immediately following the pipeline operations 


A Bey obry.vand. clarity th 


again. In my evidence, .as I recall, I suggested that 
the ground seeding in wintertime following backfilling 
will apply most of the seed and fertilizer. We 


accept the fact if, for various reasons that we could 
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1 identify, that there will be a need for a spring, 
2 light seeding in the spring, a dressing seeding, and that 
3 seeding on the North Slope particularly, your date 
4 was correct, following June 20th in order to avoid | 
5 conflict with calving caribou. | 
6 MR. ANTHONY: Just so Mr. 
7 Marshall has that information, he seems to be <onceened 
8 that I have misinterpreted the evidence, I refer you 
9 to -- 
10 MR. MARSHALL: There are two 
Lt aspects to it, Mr. Anthony. You were suggesting that 
12 they were going to carry out their seeding at that 
is particular time, and Mr. Dabbs made it clear in his 
14 evidence that the bulk of the seeding was going to be 
aS done as part of the construction activity, and it was | 
16 only going to be in those areas that required further | 
17 | dressing that they would be back in a period in the 
18 summer. 
i? MR. ANTHONY: Well, Mr. 
29 Commissioner, I'm dealing now with the question of 
21 helicopter seeding, and the phrase that I got to 
22 select that date was a statement in the evidence at 
23 page 14 and 15, and I'll read that. It says: 
24 "Helicopter seeding of areas in the North Slope 
25 | would not commence before June 20th, which places 
26 | it a week or more after the last known date 
27 of calving of the Porcupine caribou herd, 
28 | thus avoiding any direct conftiict: between 
29 aircraft activity and cows at the time of 
30 


| calving.” 
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The question I put to you is that yau've now given us 
the starting date of your helicopter seeding on the 
North Slope, have you not? 

A I have, and I. believe 
in a previous panel we discussed the time frame which 
would be approximately until the end of the first 
week in July. 

Q What about along the 
Mackenzie River itself, have you broken down the 
areas Fahageaisa starting times and duration in that 
portion of the route? 

A No, we haven't broken 
it down in that regard. There is, of course, no 
problem with barren ground caribou so there's no 
conflict in that regard. There is a potential 
obviously for some conflict with migrating birds, but 
as Dr. Gunn identified in his testimony, they stick 
largely to the riversin the spring movement north 
because the lakes inland are still largely frozen and 
the right-of-way is sufficiently far from the river 
that, to this point in time they have not drawn my 
attention to any serious problems with starting seeding 
as early as the spring will allow, and I think that 
would be our only criteria at this point, that we 
would seed as early as that particular season would 


allow in order to maximize the use of moisture and 


snow melt. 


| 
| 
| 
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a ©) The usual question on 
the reseeding program in the valley is solely a 
: question of when the terrain is ready to receive the 
seed and not because of any other considerations such 
as birds or any other animals? 
7 A I think there could be 
others and Dr. Gunnis the oneto perhaps specify 
9 them. I myself can foresee that in areas 
he has also identified some areas in the valley that 
are important in the spring such as the lake complexes 
a north and south of Norman Wells where we would want 
= to proceed with caution in our seeding in the spring. 
14 Again we're speaking 
i SEsElying-at an-elevatwon"of's0 to" l00 feet to apply 
- seed over the half mile or so with the seed bucket and | 
a then we can climb to a higher elevation on the return. 
a8 There's only the portion that is actually being 
- seeded that we have to be at that elevation. We don't 
> have to fly at a hundred feet three or four times for 
ft the full say twenty miles out from a compressor statio 
ee site. 
7 Q Dealing now still with 
a the question of timing, perhaps while Mr. Dabbs is 
a here, Dr. Gunn, you could indicate whether you have 
=o any limitation you want to put on the time when 
ne reseeding can start within the Mackenzie Valley as 
f much as Mr. Jakimchuk or Dr. Banfield have suggested 
es on the North Slope? 
30 


WITNESS GUNN: A If there 
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any difficulties from  :; birds in regards to the 
seeding program beginning as soon as possible, I think 
they might arise from seed-eating birds, finches 
arriving quite early in the spring but they don't tend 
to be in diffuse, in concentrated flocks at that time. 
They are breaking up and beginning to nest almost as 
soon as they get in the area 

Where waterfowl, I think 
that the waterfowl at that time will stick pretty 
closely to the water and they are not likely to go 
wandering off to the right-of-way looking for seeds 
Or drain’ 

I anticipate that there 
will be some loss of seeds but I don't think it will 
be of major proportions. 

Q And as far as the 
question again just of timing, you have got no 
recommendations to make as to the earliest day for 
timing from the protection of bird point of view? 

A Well, I think that on 
the North Slope, the timing of June 20 is very con- 
venient to us because the seed-eating birds arrive 
back the end of May but they switch their diet laraely 
to insects as soon as the insects become available. 
And this will occur by about June 20 so that when they 
first arrive, seeds from the previous year are really 
the only source of food available but then they 
diversify from that as soon as the insect life becomes 


apparent. So, if by June 20, the need for seed food 
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is much less than if the program had started say on 
June 1. In the boreal forest, on the tundra, there 
is more opportunity for them to concentrate and there 
are more seed-eating birds. In the boreal forest, we 
have more insect-eating birds and less likelihood for 
them to concentrate on the right-of-way. 

Q Do I gather then that 
you are happy with the time frame on the North Slope 
and you have got no other time frame that you want 


to impose within the valley? 


A Thats isaxrightéjedfie some 


strong difficulty should arise on the Mackenzie Valley, 


we. Could.» look atp~itebut I-don'tyanticipate that it 
will at the present time. 
Q Thanky YOU .orMrwDabbs, 

I understand that the mix that you have proposed to 
use will contain commercial fertilizer. Have you been 
able to assess the amount that would be required on 
your North Slope seeding program or -- 

WITNESS DABBS: A 
believe in Appendix "C", we do have a statement of 
current anticipated rate and formulation for the use 
throughout the route and in so doing, we have assessed 
what it will be and it's a straightforward calculation 
in terms of quantity. 

‘Q Now, in some work that 


Dr. McCart had done about the -~ he expressed some 


Yeoncern in Volume 15 of the Biological Report Series 


about the short-term increase in nutrient loading in 
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a stream. Have you coordinated your reseeding 
requirements for fertilizer ee oe of concerns that 
Dr. McCart has expressed? 

A We have discussed this 
several times. I think Dr. McCart could perhaps 


comment on any concern he may have at this point in 


time regarding the short-term nutrient loading. 





WITNESS McCART: A We 
discussed this, I think, a week or so ago and my 
feeling is that the amount that is likely to get into 
a stream as a result of seeding is insignificant in 
terms of the total nutrient loading of these streams 
and I am not concerned about this at all. 


Q So the program as devised 





by Mr. Dabbs is satisfactory from your perspective — as 
far as the nutrient loading is concerned? | 
A Yes. 


Q Mr. Dabbs, I note in your 





list of studies that you have done or the studies that 





you propose to do that you have. not undertaken any 


| 
studies of the impact on the terrain of any large 
oil spills, for example. Now, this point was raised, 
Mr. Commissioner, by you yesterday and I'm wondering 
whether either Mr.Dabbs or counsel can indicate whether 
the panel is going to make any statement to this 
Induany on Lt.on whether they wish us in our questionin 
now to 2roceedwith these questions. I'm prepared to 


defer any cross-examination as far as the impact of 


oil or an oil pipeline on the terrain within the 
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Mackenzie Valley or the river system or whatever the 
case may be if my friend indicates that there is going 
to be further evidence lead on the point -+ 

THE COMMISSIONER: I think tha 
it wouldn't be fair to cross-examine the impact of an 
oil pipeline at this stage. Mr. Genest and Mr. Mar- 
shall on behalf of Arctic Gas and Mr. Gibbs and Mr. 
Hollingworth on behalf of Foothills have indicated 
that they will bring forward evidence in due course 
relating to the impact of an oil pipeline as the 
pipeline guidelines laid down by the federal 
government ‘require them to do. 

I was simply asking these 

gentlement if they wished sometime this week to 
comment on the larger impact that an energy corridor 


would have, that is, the additional components of 


| 
| 
| 
| 
| 
| 
an energy corridor would have if the gas pipeline ia 
ahead and I didn't want at this stage to open the | 
whole question of an oii pipeline up. 
We'll have to look at | 
that. We can't look at it in the same detail as we're 
looking at the gas pipeline but we are bound under the 
guidelines to look at it and it would be, I think, 
wrong not tovtiocokwat ittbut. Didon'tcwant yourtoa go 
into that now. You can go into the whole question 
of fuel oil spills because of course, they need vast 
quantities of fuel oil to build this, to construct 


this gas pipeline,but not into the spills that might 


occur if an oil pipeline were built. 
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| 


MR. MARSHALL: Mr. Commissioner 


, 





with respect to the issue that you had raised and that 
is the possible cumulative impacts of additional | 
facilities within a broad corridor, the members of 
the panel, I think, are prepared to make some comment 
on that now. 

It may be that these 
matters will be gone into in more detail, subject to 
some arrangements being made with Commission Counsel 
or by various participants, Mr. Gibbs and myself: about 
timing but Mr. Hemstock and I think the others could 
make some comments in response to your request if 


you wish. 





THE COMMISSIONER: Yes, I think 
they should do that and do it now if they wish. | 
MR. MARSHALL: Fine. Mr. | 
Hemstock, would you wish to comment about -- | 
THE COMMISSIONER: Just before 
you do, Mr. Hemstock, I -- the pipeline guidelines 
were issued back in 1972, I believe, and from 1972 to 
this day they have made it plain that any company 
that wants to build a gas pipeline has to submit 
evidence not only relating to the impact of the gas 
pipeline would have but relating to the impact an oil 
pipeline would have too. That makes sense because the 
oil companies that are part of your consortium are 
also part of the consortium that now says it wants to 
build an oil pipeline by 1983. 


The two companies, Arctic 
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Gas and Foothills will be required to bring forward 
that evidence because they have been on notice since 


1972, it would be required. And none was filed by 


Arctic Gas in March last year when they filed their 





application for a right-of=way and none was filed by 
Foothills in June this year when they filed their 
application but it will be required. | 
And, Mr. Scott and counsel 
out 
will have to work Ahe ways and means of doing this | 
and the time that we can hear it because one of the 
problems we have here is that we have just been 
listening this morning to this discussion of the 
120-foot right-of-way and yet this project isn't just 


a 120-foot right-of-way. It involves construction 


spreads, compressor stations, 98 sites for gravel 





mining and borrow operations, the doubling of tug 
and barge activity on the river, 6,000 men, 250 river 
and stream crossings, access roads and of course, many, 
many flights by fixed-wing aircraft and helicopters. 
And then of course, if it is built, Te is likely | 
that it will be followed by an oil pipeline so it's | 
a big job. | 
Well, you gentlemen 


go ahead now and offer whatever comments you wish and 


bearing in mind that we're not going to pin you 
to the wall on these things because I only raised them 
on Monday. 

WITNESS HEMSTOCK: A i 


have not, certainly have not prepared any formal 
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remarks and I would like to just if we could take 


a look at the pipeline guidelines and perhaps go 


through them and make comments on certain parts of 


them. 
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pretty 
2 Again, we have taken a /informal 
3 approach to it )but on page 9 of the guidelines that we | 
4 are referring to and deen ten that page tees convine | 
5 the environmental disturbance arising from pipelines an 
6 | their construction to a limited areas 
7 Q It was at page what? | 
8 A Page nine. | 
a Q Yes. 
10 A Paragraph two on that page, 
toa paragraph marked number two on that page. wbed a limited 
LZ area trunk and oil and gas pipelines within the corridors 
are to follow 
3 outlined in the above,/routes that as close together 
e consistant Mi 
14 as is/ with the differing engineering constraints. | 
id And Pethink’ perhaps it*s just | 
16 with the amount of effort that has gone on in these 
17 hearing so far and there are many references to Alyeska, 
18 these engineering constraints are now pretty well out- | 
13 lined. | 
20 The gas pipeline, of course, | 
21 is a cold pipeline. The oil pipeline is, apparently | 
22 has to be a hot line. 
23 O -It®wotld Have ‘to be a hot 
24 line and presumably elevated if one were built in the 
25) Mackenzie Valley? 
at A I personally can't go that 
27 far. I think that it could”wetl be*on*a’ berm construction 
e simply in the same manner as the test site was built at 
29 Inuvik and I think it's a matter of very careful study 








30 | of the thermodynamics of that with regard to maintainin 
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; Cross-Exam by Anthony. 
l | 
2 | a perma frost in frozen condition so that it may be a | 
3 berm line or a line on piles. 
4 But that perhaps is the first 
5 area which has to be looked at, and the point is that 


there is a very differing sensitivity as far as the 
| 
terrain is concerned for the two lines and much of what 


would be classified as sensitive terrain for a hot oil 


pipeline, is not a sensitive terrain to a cold pipeline. 


| 


So, that there will be en- 





gineering requirements for different types of terrain 
with these two different “kindsof pipelines and there 
will therefore, in some cases, be reason$that they 

should diverge to another, that the oil pipeline might 


diverge to another terrain. 


Lithink thaisrstillaissconsi stent 


though with the corridor concept, that you select the 


| 


type of terrain that best suits your pipeline within the 





broad corridor of the Mackenzie Valley. 


And they go on to say that they 
should be as close together as to bring about, not so 
close together as to bring about undesirable environmental 
interaction and I think we take as the cynogistic effect 
that Dr. Banfield has discussed and Dr. Gunn has given 

us an indication about in say the disturbance to birds, 
that is the repeated flights. 

too much to go on with regard to the design of the 


pipeline. All we have is the preliminary assessment 


which was provided by the Mackenzie Valley Pipeline 





Now, at this stage we don't at 
| 
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Assessment Group and I don't have the report but as 
I recall they concluded that it was feasible to build 
a pipeline and they did provide a tentative alignment 
on the Mackenzie Valley corridor and this was based on 
a fair bit of research plus the operation of the hot 
oil test site at Inuvik. 
But in looking at that alignment 
and comparing it with the alignment that is proposed by : 
Arctic Gas, we really don't see any conflicts in the | 
selection of the alignment. There is only a very few 
narrow places in the Mackenzie Valley from the delta to, 
as a matter of fact from the delta right all the way 
through. There is a couple that come to mind. There is | 
Gibson Gap in the Chick Lake area and perhaps the pa 


} 


critical area at the crossing of the Great Bear. 


But again, we, at least in the 





preliminary assessment of what Mackenzie Valley have 
produced, we don't see any great difficulty in finding 
lots of space, with the differing requirements, to have 
the two lines parallel. 

Tsdon ’t think tthat’ wetcould be 
much more specific until the new group, the Beaufort 
Delta Group have provided more study and the pipeline 
alignment. 

I think perhaps the real ad- 
vantage te this (corridor concept tis that ‘thei, 1f 
the two lines are parallel and within a general corridor 
there is a pretty good chance, in fact, we should all 


strive to, as much as possible, use the same airstrips, 
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the same dock and wharf facilities, probably reinforce 
or provide backup in terms of communication facilities. 
It would seem also likely that the oil pipeline people 
would use one and perhaps all of the three major fields 
areas that we have suggested at Inuvik, Norman Wells 


and Simpson and then therefore confine their impact 


Then the guidelines go on to 
say, "The same principle is also to?PPlY where the 


pipeline 
trunk / routes lies parallel and near to a present 


| 
to communities to those three particular communities. 
or proposed highway, or other overland communi- 
cation systems". And it goes on to say that, "In view 
of the influence of the first trunk pipeline in shaping 
the transportation corridor system and in molding the 
environmental and social future of the region, any 


} 


| 
| 
| 
| 
applicant to build the first trunk pipeline, within any | 
sigment of the corridor system outlined, must a 
and then they go on and talk about the, "Assessment 
of the suitability of applicant's route for nearby 
routing of the other pipeline",and I have just commented 
on that that I see no difficulty in that area but I 
would have to disagree with the approach that is taken 
here in the guidelines themselves; in saying, "That the 
first trunk pipeline shapes the transportation eeuridar’. 
I disagree with this entirely. 
The corridor is already.shaped. It was there when peoplle 
first started to move down the Mackenzie and selected 


their villages and settlements along there. It was 


reinforced in the early forties when the Canol Project 
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° . e . 

built the first winter roads in as far as Norman Wells 


and from Norman Wells on further north. 


| 





It was again reinforced when the 
government installed the land communications system | 
right to Inuvik and on down to Tuk. The corridor con- 
cept was reinforced again when the government licensed 
to industry the building and the maintenance of a wintex 
road along the Mackenzie and again all of the way to 
theenorth: 

So that it seems to me that 
the corridor has already been selected and that there 
is already many facilities in it and then finally, of 
course the government has announced that they are going 
to build a highway down to the Mackenzie Delta. And 
furthermore, the highway is constructed in several 


sections, both to the south and to the north and the 





clearings have been made for the highway in the future 
but the clearings are already there so that alignment 
has been selected. 
I don't know how far it has 
gone. I know that it has gone past the Donnelly River, 
well north of Norman Wells. | 


Q The clearing? 


that the alignment or the corridor, if you like, has 
been selected for all of those communication systems. 

Q Well, mother nature chose 
the corridor? 


| 
A The clearing has, yes, so 
A Right. 




















wf 


| 


7 
' 


oy) 
ae 


| 
“4 
. 


: ~A@0o 


; 
ssodp auusgen tahiom . Liaw 





gtlew meno a8 “te? 


of’ metiw besi0inte: alsps saw St 


tesaiw 5 
| 
i 


Pt: one ‘ 
" my aaa esac 78) i = 
_ = i mn i 


as ab ebsor tetniw dent3 
idxomtete te? ao el tow nemsOM 4 


A, = 





Suhel 


> 


y 
ad rid 


pa | 
se T Sait 


mateye anoltsotimeattion Bast of bellesant Jaemezsvop 


10obLz3709' eT 


haeneoit tosawxieveo eft medw claps boototaied saw tyes 


to esnenaiciem eft bas patbiiud edd yrdeubat of 


vew off te ffs ateps bos sisaesoamM ens enols Baoxr 


" ,d2tea sie 
ra 


pris betoetse ased ybssrisiesd tztobiLase8d esis 


\vilenit asdd bas ot at eetailioss ynso ybsetls) a2 


. vets Dede Beonvonns sed Joomrzevop sdz satgoS 


& ,e¢fed eisnattosmM' ets of mwoh yewtoid s bited oJ 


, 270omrenisiet 


[sisves af BegouTseqoo ak yewdpid odg 

bas doten soit og bas cdauoe eft ot diod ,anoitseer 
‘? on i yewdeid sd? 103 sbem noed svad epaiirsels 
innit afi? o8 stent vbse2tis ets apnixsels sid stud 
-Bbedoolse ased eon 

' os 3 wont woas 3" aod ft 
yifsano0 off taeq enop ssd si tedd wom I ».ehop 
,ei lew nsarrov’ lo dtica Liew: 

‘paixzsoly off oO 

,20y .460 pairee(o ai? A 


. ant .e4it voy YL .sobirrod SAt 10 snomapii{s ed? Jari 


rageaye noftseoinummos seodt Bo Ble xot dstoelse nesd) 


0 7 , 
h fuohizx09 sds 


arty GP % 


Sdeis- A 





jw? of mwob ao 508 Aivual o¢ ddpirs 












‘[ 
eer | 
les’ 


1364 / 


ALLWEST REPORTING L-TD. | 


BURNABY 2, 8.C. 


Banfield, Dabbs, Gunn, Hemstoch, 
Jakimchuk, McCart. nar 
Cross-Exam by Anthony. 


Q The Federal Government came | 
along after that? 
A,»Yes, buteby several activities 
they have reinforced this and in fact, have selected the 
corridor. So, the first trunk pipeline comes through 
what is already a selected corridor and we have looked | 


| 


ateit»in that iway. 





We find no great difficulty 
in selecting an alignment which is parallel to the 
communications system and the road system and obviously 
to the Mackenzie River too, which is the barge system 
which supports the supply of materials to the pipeline, 
proposed pipeline construction. 

Soipelot hink salle Ofethat fhas 
already been done and we now have to look then at the 


location of the proposed gas pipeline within this 





Gcorcidor. 

Again, as I suggest we have no 
had any difficulty in selecting a route which appears 
appropriate to the location of the communication line 
or the highway, nor do we see any difficulty in ers 
a route which is consistent with the, at least the 
preliminary proposal for an oil pipeline as proposed by 
the Mackenzie Valley group. 

And there is no reason that 
we can see that the Beaufort Delta Group, couldn't and 
won't be able to select a route very much like the 
Mackenzie Valley but with more, of course, much better 


definition. 
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It seems to me then that we 


have really, with that kind of approach, that we have 





followed what is required in the pipeline guidelines. 

Q Well, if you look at the 
bottom of page 10 it says, just to paraphrase it, that 
"Any applicant who builds a gas pipeline must provide 
with his application an assessment of the environmental 
social impact of both pipelines", that is gas and oil 
on nearby settlements or nearby existing or proposed 
transportation systems. 

I didn't write the pipeline 
guidelines. They were layed down by Mr. Cretien in 
the House of Commons on June 28, 1972. Arctic Gas 
had almost two years to prepare its assessment of the 
environmental and social impact of the gas and oil | 
pipelines on nearby settlements and transportation 
systems. Foothills had more than three years and aa 
one has filed any material relating to the impact of | 
both pipelines. | 

Each has sought to confine 
itself to the impact of a gas pipeline. That I can 
understand why they want to do that. They have done 
a lot of work, necessary work that the Federal GovernmeHt 
told them they ee do, but they haven't given this 
Inquiry their assessment of the environmental and socia 
impact of the oil pipeline in combination with the gas 
pipeline on- nearby Bo avaceeter and transportation 
systems. 


That's a big job but we are 
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, 


2 going to have to get around to it sometime during this 
3 inquiry. And you gentlemen who are concerned about the 
4 environmental impact, I asked you just to give me in 


5 a very broad way your views on the impact that an oil 





6 | pipeline being built,after the gas pipeline,would have 


74 on mammals, birds, fish and so on because my job under 








8 the Order-in-= ‘Council, is to look at what you people | 


what the impact will be on the gas pipeline and the 


oil pipeline as well if it is built. | 





say about these things and then report to the govenment | 
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1 


And we won't be doing our job for the government and 





the north as well as Canadians as a whole if we don't 


do that. No one expects that you come forward with 


another 99 volumes or whatever it is that we've 


investigated so far; but we have to try to take a 
look at this and I'm not blaming you, Mr. Hemstock, 

I've raised this with the lawyers before and I'll 

no doubt be raising it again the way things are going. | 


That's my concern. At any rate, you carry on with your 


remarks. 

WITNESS HEMSTOCK: Well, as I 

read item 2, though, on that page 10, it says: 
"Assessment of the environmental social impact," 

and of course I'm speaking only about the environmental 

portion of oe both pipelines on nearby settlements or 

nearby existing or proposed transportation systems. 

It's the environmental impact on nearby settlements 

or nearby transportation systems. 

THE COMMISSIONER: Are you 
saying that in the interrogative, or in a -- 

A It seems to me, or at 
least what I read into it is that they are asking if 
the impact of our pipeline would have a positive or 
negative or what kind of an impact it would have on 
the other transportation systems. 

THE COMMISSIONER: Well, let | 
me give an example of what I mean. We were told by 
the last panel that you people would require 30 million 
cubic yards of borrow material. We have been told 


somewhere along the line, I think the last panel told 
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eee Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 

1 us that the oil pipeline would require 40 million 

2 cubic yards of borrow material. Now that seems to 

3 what might well be regarded as an environmental impact 

4 on nearby settlements or on nearby existing. or 

5 proposed transportation systems. You may say that this 

6 isn't as clearly worded as it might have been but 

7 they were writing in 1972 and they hadn't the advantage 
8 of three years of study that has gone on since then. 

9 A Well, that's perhaps 
10 a very good example, and ob viously the oil pipeline 
11 will require supplies of gravel, but until the method 
ize of construction of the line is defined, I think it's 
13 very difficult to even -- in fact it's just deh 
14 as to how much it might be, and so then the only pPREOrEN 
15 you could take is the general approach that -- | 
16 _ THE COMMISSIONER: I think 
17 that's what the Mackenzie Valley group.thought they 
18 would need, the group that -- 

19 A The Mackenzie Valley grou 
20 THE COMMBSIONER: Whatever you 
21 cadiinet.,” yes. 
22 A But -- and perhaps the 

23 new group has gone far enough to tell whether they are | 
24 going to use berm construction or pile, but the method- 
25) ology has a lot to do with the amount. ! 

26 THE COMMISSIONER: Certainly. 

27 "A So that really until that 
28 is defined, I think all that you can do is to take a 

29 look at the overall gravel supply and see if there is 

30 


sufficiant to take care of the two lines with ample 
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1 quantities left over for all other requirements. | 
< Now, I think that that has been 
5 





reached. The difficulty is that there may well be a 





A posity of gravel deposits in some areas, and long | 
5 hauls will be required. Buc r2- you loot "ae, Lt On | 
6 the overall basis,theve is sufficient gravel there, | 
7 it simply means that you have to go much further afield 
8 to get it in certain areas; but the details of how | 
9 much and where of the specific impacts cannot be | 
10 made at this time for the oil line until the specifics | 
11 of that line have been decided. So we would have to | 
12 approach it from a general standpoint. | 
13 THE COMMISSIONER: Yes, I 
14 know the way that you're approaching it, and I have a | 
15 certain amount of sympathy with you; it's just that | 
16 the Federal Government has laid Cown these guidelines | 
17 and’ there’ they’ are.” We all have to live with them and | 
18 I think it's a far-sighted approach they've taken. | 
19 They're saying, "We're not going to look at the gas | 
20 pipeline in isolation. We want to look at the whole 
21 picture." | 
» 22 MR. MARSHALL: Mr. Commissioner | 
23 I think the members of the panel representing the | 
24 various disciplines are prepared to respond to your | 
25 request that they make a general statement at this | 
26 | time, and it may well be that we will hae a session 
27 at the Inquiry where the’'se things can be refined a | 
28 little more precisely. Perhaps Dr. Gunn could begin 
29 by making some observations. I know he's certainly 
30 


given consideration to this. 
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THE COMMISSIONER: Yes, by all | 
means, and I won't interrupt you gentlemen again. For- 
give me, and Mr. Hemstock, if you want to add anything, 
go right ahead. 

WITNESS GUNN: Yes sir, I/1l 
try to summarize my views on this in general terms. 

In terms of habitat loss to birds, I am not really 


concerned about a second or even a third pipeline or 





even a highway except in possibly a few critical places 
where the corridor might be constricted by topography 
and in areas such as that where there are areas sensi- 
tive to birds. I am more concerned about the numbers 
and distribution and activities of people involved in 
the construction and maintenance of such a pipeline. 
One of the important things that we like to think about | 
is that if there are people working in these areas, | 


that they should be confined largely within the work- 





ing area and not given the opportunity to move out in 
broad areas, or areas that are now relatively undis- 
turbed. So that in terms of a second pipeline I 
would be concernad about the numbers of people, where 
they are working, and under what regulations they come. 
I would support Mr. Hemstock's 
suggestion that it would be highly desirable to use 
facilities that are being used by the first pipeline 
to be built, so that new areas and multiplication of 
such areas would be less. When I talk about the 
activities of people, I also consider them in the air 
as well as on the ground, the number of airplane flaght 


and the restrictions involving these flights would be 
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important to us. | 


about the highway. To me thi8°S?Spy far the greatest 
concern of all because it opens up the country to | 


unrestricted travel and virtually uncontrolled travel, 


I'd like to say something 





and when you put that condition close to areas that 


are particularly sensitive to birds, then I think 


that serious results might easily occur. I think, 
sir, that pretty well summarizes my views on the 
matter. 


DIRECT EXAMINATION BY MR. MARSHALL (CONTINUEDY cart 


do you have some observations? 


commented, I think, in my direct evidence for this 
panel that we considered a gas pipeline as one 
level of potential detrimental effects on aquatic 


environments. An oil pipeline, might be five, and 


Q 


WITNESS McCART: Well, I 





that a highway might be 10. Now it seems to me that 


we 
be 
in 


is 


out’ that there have been environmental studies 


cannot in fact consider the effects, whether they | 


additive or explanancial,the effects of two pipelines 


the area without also considering the highway which | 
| 
far, far more damaging, and I would like to point 
| 





conducted along that highway, but these are considered 


wrking documents, and they are not available to the 


apparently, Dr. Banfield tells me, to be internal 
| 
| 
| 


public and they're not available to us. It seems to me 


that I couldn't sit down and discuss the oil pipeline's 
and its 


potential impact along with a gas pipeline unless we 


are also in a position to assess that highway, which in 
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my Opinion, and in Dr. Wilimovsky's opinion, highways/ 
roadways are likely to be far, far more damaging. 

Q Mr. Jakimchuk, do you hav 
any observations? 

WITNESS JAKIMCHUK: Well, I 
will speak in very general terms once again. It's kind 
of a risky business because there are so many unknowns 


and intangibles, as Mr. Hemstock has pointed out. 





I think we should, in eae 
ing this, I would add comments regarding the highway | 
to the other speakers, that that cannot be ignored. 

Its significance is very great with respect to mammals. 


More so, in my opinion, in a general sense than either 





an Oil or gas pipeline. So much depends upon engineer- 





ing, I feel, and specifics of location for exarple, 


implications to mammals vary according to whether a 


buried mode, a bermed mode, or a raised mode of 





construction is utilized. 

This cannot be assessed until 
we have some specific information. We can speak in 
terms of cumulative or additive effect. There is no 
question that an additional pipeline will create 
additional disturbances and have an additional impact. 
It's my general view right now, however, that these 
will be additive or incremental, in other words there 
will be another impact take place but it will not be 
a synergistic one. In other words, because of the 
second development that some great unforeseen hazard 
will occur, so that I would think that there will be 


additional impacts. Obviously there will be new 
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rights-of-way, new requirements for material. In a 
general sense again I think that potentially -- and I 
use the word "potentially" because it all boils down 
to the engineering, the mode and the quality of the 
development. Potentially, however, there are more 
eerious ramifications with respect to mammals from an 
oil pipeline than from a buried chilled gas pipeline 
because of possible above-ground strtictures, because 
Of, I feel the significance of possible spills is 
greater from an oil line than rupture of a gas line. 
If you want my general opinion 
Sir,about those things that are really important in the 
Mackenzie Valley, I would have to say that environ- 
mentally the highway and any railroad are far more 
serious over the long-term than a pipeline. That's 


about all I can say at this point. 


Q Dry -“McGart, *vyou-daran ’t 


mention a railroad. Mr. Jakimchuk has commented on it. 
I wonder if you have any observations on that? 

WITNESS Mc CART: Well, 
railroads, I find, are probably comparable or even 
possibly more damaging 0 r potentially more damaging, 
to use that phrase again as a matter that Dr. Jakimchuk 
has pointed out -- Mr. Jakimchuk -- of -- 

Q You of all people I 
thought were aware of that. 

A The difficulty with 
railroads is that yau do not have a great deal of 
latitude in the routing of the thing because of the 


grade problems that you have, so you can't simply 
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l re-route the thing around a critical area if you | 

2 happen to impinge upon one, not nearly as easily as 

3 you could do with a road, let's say, or with a gas | 

4 pipeline. The se-ond thing that concerns me is of | 

a course the very large amounts of fill that would be | 
6 | required, because again because of the grade restrictions 


a considerable amount of fill is required, and it besa 
to me that there would be a temptation in areas where | 
there is a dirth of this kind of material to take it 
Out of streams where it might affect fish populations. 
Those are my two major concerns with respect to railroads. 
As I say, I would classify them as equal to or possibly 
even more damaging then roads. 


Q Dr. Gunn, did you wish 


| 

+5 to add anything with respect to the impact of a 

Ws railway? I don't believe you mentioned that in your 
| 
i 





testimony. 

14 WITNESS GUNN: No, I didn't 

18 mentionthat. I also consider it a serious problem | 
19 but not as serious as a highway. Birds have the 
20 advantage that they can fly over oil pipelines so | 
oh the problem is not as severe there as it is with | 
op) Mr. Jakimchuk, but I would be concerned very much of | 
a5 any accidental spills from the line because that would | 
24 get into water courses that are of importance to birds. | 
25 Q Mr. Dabbs, would you | 
ew 3 like to comment on this question? 
27 | WITNESS DABBS: There's not | 
28 much point in my eee the general concerns, of 

29 course, vegetation is of less interest and less 

30 glamorous than the concern of mammals, but I have a 
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few points. The addition of other features such as 


an oil line or a road or railroad or so forth in the -- 
within the general corridor,in each instance),results 
in the opening of another right-of-way. That in itself 
to me represents an impact that must be considered and 
lived with. So each time another facility is built, 
there's another right-of-way opened. 

With regards to an oil pipe- 
line, there are a few points I might comment. My 
own interest, even though Mr. Jakimchuk wouldn't 
care for an elevated pipeline it certainly solves the 
problem of revegetation. But my understanding from 
our engineers in my own company in general discussions 
on this topic is that they feel there would be reason 
to believe that sections of the pipeline could be 
buried in the Mackenzie corridor and this then, I 


think, might result in a more difficult situation 





for revegetation, for erosion control, and for the 
provision of normal cross right-of-way drainage and 
Maintenance of normal hydrological regimes, all of 
which I'm sure can be designed for but obviously 
woud require a new design over and above what has 
been presented to this Inquiry relative to a gas line. 
If an oil line was built on 
a berm construction, then of course there's a greater 
requirement for borrow material or if they are forced, 
for one reason or another -- and I dont know why -- but 
if they decided to adopt the Alyeska construction 
approach of also building a roadway associated with 


the berm, that then adds even more to the requirements 
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of borrow materials, so each time something like this 


is added, there's a larger land area affected by 


borrow mining and consequently results in an additional 


problem of restoration. Again one I think that can 


be solved, but it does expand the scope of the problem 


relative to the gas pipeline. 

I think a point of view from 
an erosion control and integrity of systems, whether 

gas lines or oil lines, roads or railroads, 

quite often in southern areas where we hear of failure 
of a pipeline or a pipeline broke and oil or whatnot 
got into a river,it's quite often associated with the 
impingement on that right-of-way by another utility 
service, whether it's a hydro line is being built, 
other pipebines being built, roads being built, just 
haul roads for logging often have to cross a right- 
of-way and the standards of these other utility 
rights-of-way are not always to the same high standards 
of an oil pipeline, and as a result an erosion problem 
initiated by peripheral activity which in itself might 
be controlled, quite often gets out of hand and 
results in a washout or cutting through of pipelines, 
and so there's always this right-of-way conflict. 
As Mr. Hemstock identified, there's not that many 
areas within the Mackenzie Valley where there would 
be this right-of-way conflict, competition 
of rights-of-way for a limited amount of land . Where 
there is, there is an increased potential for one 
system affecting the other system, and I make that 


comment strictly on the basis of past history of our 
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ui experience in the south. From my point of view an 

y Oil spill has a greater potential for damage to vege- 

3 tation than a failure in a gas hine and escaped gas. 

4 That to me isn't a serious problem with a gas system, 

5 so there is that point of view. 

6 Now, I think as a final 

zi comment,if these lines and these facilities are construc 
8 ted, as we are epeculating here that a gas pipeline 

9 will proceed, anOil dine and so forth, in veach 

10 case the experience gained by the previous one shoud 

aoe | result in an improvement in technology or abilityto 
12 mitigate environmental impact with each succeeding one 
13 because of the experience we learn,if programs are | 
14 established to gain -- gather the right kind of data 

LS so that these data can apply to these experience, 

16 these experiences can apply to the next facility, and 

Li that, too, has been identified by the people who pre- 





18 pared the guidelines requiring a program of environmenta 
is monbtoring, so that the next time something is built 

20 within this corridor, problems experienced by the 

21 previous one should be solved and we can get around 

22 them. 

23 Q Dr. Banfield, have you 

24 some general comments to make? 

25 WITNESS BANFIELD: Yes, I have, 
26 Sit. Mr. Commissioner, I appreciate your problem. 

27 It's a serious one and I: don't intend to duplicate the 


28] comments I made on cumulative impact in Whitehorse, but 
29 just to point out that what Mr. Dabbs has described 


30 actually is synergistic and was an example of synergisti 
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In Chief 

; impact of several utilities. I had hoped there would 
4 be some discussion of this here in Yellowknife, and 

’ I put two words in my direct testimony to indicate my 

7 lead-off point when I said that environmental 

; impact assessment was a science or an art, because as 

a matter of fact it has a unique position in that 

1 it's exactly in the interface between technological 

4 and humanistic society's goal§ and the cumulative 

j effect is a natural theoretical concern that has been 
a introduced largely from the parentage of the humanistic 
‘a society and social sciences' view point. 

a So it's a natural theoretical 
a concern, but in fact it‘s very difficult to suggest 

a practical analysis methodology. The problem -- these 
ie sorts of things have a history and it was originallya 
se initially raised in the American National saremiac 
“4 Policy Act in 1969, which I mentioned, and later in | 
* the Council of Environmental Quality Guidelines in 1971. 
a I give you these dates simply because they pre-date 

a the Mackenzie Pipeline guidelines, and I don't think 

#5 that is a sheer coincidence. 
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1 In Chief: 

» American 

: In those/documents, the 
; concern was expressed slightly differently over ‘a. 

’ concern over the final effect of a sequential series 


of small @cisions that lead to a very large environmental 
or sociological consequences and that was the way it wa 
expressed there and the way the Americans have 
developed it and the way it turned up in the pipeline 
guidelines, you see is slightly different than that 
in that we are really assessing a very large project 
to begin with and it's really more difficult as you 
have discovered to respond to a guideline. 

Well, I have been search- 
ing the literature for about six months trying to 
get some idea of how we might approach this problem 
and I haven't found much help. Part of the problem 


of why I haven't found much help is responses I have 





received in writing to government officials and there 
has been numerous mentions of the primary impact of 
the highways,particular the Dempster Highway,which is 
going through a first priority as you are well aware 
Of 

Tiwrotetboth ‘to: the 
assistant deputy minister of the Department of the 
Environment as well as to officials in DIAND and 
with a view to trying to live up to my obligations in 
this Inquiry, to find out if I could get some informa- 
tion as to the environmental impacts of the highways 


and I was told that the environmental statements were 





working, internal working documents are not available 
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to outsiders which is a tremendous constraint in trying 
to trying to respond to your question as to how to 


appraise the total environmental impact -- accumulative 





environmental impact. 

Now, you have mentioned 
the one specific in which I have some information. 
For instance, a gas pipeline requiring 20 million--is i 
tons or cubic yards? 

THe ;COMMESSIONER<* “1t sa 30 
milion cubic*yards: 

WITNESS BANFIELD: 30 million 
cubic yards and an oil pipeline, 40. Now, the railway 
according to their document required 400 million cubic 
yards and that is about 50% of the total available 
resources that have been identified and this is 


the one area I tried to find out what does a highway | 





require? This apparently isn't public information so | 
this is just one of the areas in which we're stymied in 
trying to respond to your question. 

I have already spoken 
theoretically about the problem of cumulative impacts. 
I have no further comment. 

THE COMMISSIONER: Well, thank 

you; very much’ -"This has been a digression but it 
serves to get counsel and others thinking about how 
we're going to handle this aspect of the thing. 

The guidelines are inter- 
esting in that they contemplate that the two trunk 


pipelines, gas and oil are the principle components of 


, 


ye . 2A00K — mol veda an sy 

YeidD nt--Bigitasa yur | : chs 
ey oer wee RT 

paiyss mf: anbaadance evobromexd # 8 b Hobdy 


ot wort of as notteoup 1w0Y a bnoges1 od 

























oviselumunos -~ doaqntk Isinemnosivae Istod ot 








) 
.tosqmt ‘ le 
. | benolsneam sian goy wort te to 
| . .netysmzotes smoe aver T toidw af ofitosqe eno sd he 
bh at--noclilo O© prtaLypes enileqcid asp 6 ,sonssank xzo% : 
| febrsy oidiio 20 anc? ! : 
| O& a*sIl sHSvOITSSIMMOD AT 
| of 
| abasy ofdyo mokifim | 2 
nol{iin Of :GiglMAd- 2eauTiw i 
| yewlisy ents? .wow .05 yent{saqtq Ito ns Bas ebisy sido a 
| ofduo noiifim 00) Bbextivps: onempoob tied of patbrooos ie ‘A 
| sldslisva Istot eft Io #0¢ tuods et gedd bas shzdy ait 
| aidd BSns beltitnebht need evan Janit sen 1u0Re | 7 <3 
| ewripic s asoh tadw tuo ball of Geiat I sexe eno east | a 
| oe nOliserzotnt oildugq $' net yidmeasgqqs «td? tertywpes Ree: 
| eed beimyts ot'ew doidw ot esexs say fo sno Jeufvet eid? px 
oe es 


: ;Toltesup mwoysed Saogest of patyw | SK 
| jor ® 







7 7 ary — oe 





é 


netoca ybsetia oved I . 

| . Sal 

| .atosqmi avitsinmyo to me{dor1q eag Guods yifsolssrosds | 7 

| .jeemmien tedtaut on even I | - 7 : 

| inst? ,[ieW  sSAvOLSIMMOD FHT | | 7 =) 

| tt tud motenezpib « need ean afd? .tovum yrev , voy = : 
7 | worl J‘vods pnoidtnid? avengo bie feanzoo step of easy 22 rm 

7 

; | -paids eds to tosqes aiid .ofbmad of pritop ox'ew | 
: | -us¢nt e1s eeqilablup oT . eo | 1 a 
4 # tnsit owe sit cad stsiqmesnoo vols teade ni paises a 

| to e%eenoqmon eigionizq edz sus ILo bas 2 


BAD, Te eae 





13664 


ALLWEST REPORTING L.TD. 


me 


> 


a) 


fon) 


BUPNABY 2, B.C. | 


Dabbs, Hemstock, McCart, Gunn, 
Jakimchuk, Banfield--In Chief | 
the corridor. They were written in 1972. At that 
time, the highway had already reached Fort Simpson 
and it was regarded as a part of the landscape, I 
suppose. 

It was in the same year 
that the government announced that the highway would 
be extended to the Arctic eae we have now been advised 
that it will go to Fort Wrigley by 1979 and they have 
no further plans after that except the feeling that 
some day it will go to the Arctic. 

But right at the moment, 
we have two companies that want to build a gas ange, 
We have a consortium in the wings that wants to 
build an oil pipeline. The federal government wants 
to complete the Dempster and has,for the time being 


shelved any plans of completing the Mackenzie Highway | 





to. che Arctic. 

But there is one inter- 
esting facet to all of this and that is that these 
guidelines contemplate that if you, Arctic Gas get 
the right to build the gas pipeline from Lo sae 
the North Slope down the Mackenzie Valley that an oil 
pipeline following generally that same route will be 
buiit, 

So far, nobody has suggested 
that a highway is going’ to be built along the north 
coast. That is, no one has suggested that so far in 
this Inquiry. The Dempster of course takes a route 


through the interior, so that on the north coast where 
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| 
: | 
: you gentlemen have been principally concerned from an | 
) environmental point of view, particularly with rela- | 
: tion to birds and the caribou, the only development 
é that we have before us,so to speak,are first, the gas | 
4 pipeline and secondly, the guideline say. The | 
! likelihood of an oil pipeline. | 
; Now, the Beaufort Delta | 
4 Group doesn't want to build a pipeline across the | 
7 north coast. They want to build it from the delta | 
4 but if the principle on which the Arctic Gas pipeline 
if is ‘sound, that is, that you bring both Alaskan and | 
a Canadian/to the south in the same trunk pipeline, that | 
iz might very well be the principle upon which others, | 
ie following the guidelines which contemplate that very 
a thing,might want to build an oil pipeline. | 
3 So that along the north | 
1: coast, they're concerned with the gas pipeline and | 
oA the only other development, the guidelines contemplate | 
34 is an oil pipeline. Now, the railway is something that| 
>4 the C.P.R. and the C.N.R. haven't turned up here and 
a they haven't turned up anywhere else and said wait 
53 for us, we want to build a railroad. Studies have 
ae been prepared but no one has gone any farther than that 
oy Well, Mr. Goudge,would 
44 you follow up what Dr. eee a and Dr. Banfield said 
se about the studies prepared within the Department of 
aq Public Works and the Department of the Environment. 
be MR. GOUDGE: Yes, sir. I was 


| going to say that if Mr. Marshall or any of his 
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advisors feel the need of information that their having)! 
difficulty getting, we would be pleased to assist them 
and I'm sure the government will be cooperative. 

THE COMMISSIONER: Well, there 
you are. No problem. 


MR. GOUDGE: We'll do our best 





at any rate. 

THE COMMISSIONER: Well, it's 
a good thing you are here today. 

MR. MARSHALL: It's nice to 
know influential people. 

MR. ANTHONY: Mr. Commissioner, 
I am grateful for the comments, the general comments of | 
this panel and I look forward to the time when we will | 


be able to examine these questions in more detail with | 


them at an appropriate time. 





The purpose of my questior 
suggested 

at this point is the one that Dr. McCart/that they 
touched on in their evidence and really the only 
question I would like to ask before perhaps leaving the 
more detailed discussion when everybody ty en 
to have this discussion ,is £0 find out from ali or them 
whether they are in the process of conducting any 
studies, as Dr. Banfield suggests he is attempting to 
do,and whether in their particular discipline and I 
started with Mr. Dabbs this morning whether he is 
looking at things like cumulative effects and their 


impact on the terrain and perhaps more directly to the 


Arctic Gas proposal whether they are looking at the 
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| 
| 
| 
| 
3 problem of looping and the question of re-attendance 
4 and redisturbance. Whether these issues are being | 
5 examined by them in anticipation that ae going | 
6 to have to discuss these at this Inquiry at some | 
7 date and maybe I should leave it at that. To | 
8 determine whether or not, Mr. Dabbs, in his area of 
9 expertise is conducting any study or preparing any | 
10 research in that area. | 
a MR. MARSHALL: Well, if we're | 
12 going to come back,we're going to go back in the Tnauiry 
3 again and deal with this in more detail, what's the 
14 point? 
a MR. ANTHONY: Well, I guess 
We the point is to find out whether or not they are | 
17 studies proceedig along on these subjects and if | 
18 there are, when they are expected and I think it would | 
19 also assist us aS we prepare our witnesses to comment 
20 on these subjects. 
21 CROSS-EXAMINATION BY MR. ANTHONY (CONTINUED) : 
r# | 
: 
: 
25 | 
26 | 
rag | 
28 
29 
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| 
| 
Banfield, Dabbs, Gunn, Hemstock, 
Q The answer may be that they 
are not, if they are not in this case, that solves the 


problem. 


WITNESS DABBS: 
A I think perhaps the problem 


I have is your definition of studies. If you mean 
am I currently reviewing available literature on the 
topic, I would say yes I am. But in terms of designing 


a field research program, no I am not. 


To answer a question you 
started to pose ‘relative to the effect of oil or 
say crude oil, no I am not because there has been a lot 
Giistudy in this field. 

Q Is that going to be the same 
position with Dr. McCart as far as doing a literature 
Survey, but no further studies that are outlined in | 
evidence and so on, does not--? 


WITNESS McCART: . I think so. 





We obviously can't go out and build a pipeline or an 
oil pipeline to test, you know, its relative effect. 
We haven't even built a gas pipeline across a stream 
to do this. 

SO yidathinkse WeswWagdde think about 
it obviously if we are going to have to come back and 
discuss it in more detail. We will be doing that kind 
of thinking and those kinds of studies and see what 
we can make of it and if we could get information on the 
highway, we would include that in our thoughts too, as 
well as looping. 


Q Mr. Jakimchuk? 
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WITNESS JAKIMCHUK: I basicall 
don't have anything to add except apart from what Drs 
McCart has said except that the ongoing studies at 
Chick Lake, what we call our monitoring studies, are 
in a sense, will be the first step towards assessing 
accumulative impact with respect to looping, say for 


example. 





It is the first experimentally 
designed study that I am aware of. Before the fact of 
a development, that will continue following the fact 
of a development where quantitative data will be 
available. 

In a sense, I view that as | 
having quite a bit of significance with respect to 
eee | 

Q Dr. Gunn, do you have any- | 
thing further to add. in, your area? 

WITNESS GUNN: Not really. We 
are following the literature but we have no field ex- 
perimental work planned. It has always been my under- 
standing that if looping were to be done, it would re- 


quire seperate environmental impact assessment. 


| 
| 
| 
| 
| 
Q Thank you Mr. Commissioner. 
That is all the questions I have. 
THE COMMISSIONER: Mr. Bayly? 
. MR. BAYLY: Mr. Commissioner, | 


I am wondering, it's twenty after twelve and we usually 


break in ten minutes and I am a slow starter. 
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Bo 


THE COMMISSIONER: Okay, we 


WW 


will adjourn until 2:00 and will you Mr. Goudge discuss 


> 


with Council the possibility of sitting Thursday 


2) 


evening and if all concerned wish to, then confine the 


Nn 


Friday sitting until from 9:00 until 1:00, we might 


~ 


be sablewtordogthat,.+Okayp2untsil 200% 





[oe] 


(PROCEEDINGS ADJOURNED UNTIL 2:00 P.M.) 


we) 


10 
11 
ye 
13 
14 
15 
16 
17 
18 
19 
20 


PAM 


a3 
24 
25 
26 
Fs 
28 
ao 


30 


| 


Ue Py 













ow 4 YekO peaeyeesiinss 3 
7 7 iieies eebvod \.IM woy Lhe bre. nep rape ith (be 

, a a Al a - : 
; yebaiud? paisdia to yatitdtasog ody Lkoaue “ aw 


- edt entinoo melt (ot datw bertsomod Lis 2i bas paineve: 





| t¢oim ew .O0:£f Ikgne 00:2 mox? Lfsao. patssie ysbirt 

.008S Litan ,ysiO .2sde Ob oF elds od» 
(,M.a 00; I0TWU GayRUOTOA SEMI CTHIIONT) . 
: 


— —————eeee 





Pa 


ALLWEST REPORTING L-TD. 


BUPNABY 2, B.C. Uw 


Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 
Cross-Exam by Bayly 





1 (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

2 THE COMMISSIONER: Go ahead, 

3 Mr... Bayly. 

4 CROSS-EXAMINATION BY MR. BAYLY: 

5 Q Mr. Dabbs, referring 

6 to page 7 of your prepared evidence under "general 

4 objectives" due to),)the foremost to stabilize the 

8 right-of-way from erosion 

9 and other problems that would be caused if you just 
10 ignored revegetation entirely and either let the plant 
ie communities come back or let them, realizing that in 
12 some places they wouldn't come back, that's No. 1 
13 priority for your task in the environmental program. 
14 Would that be fair to say? 
i) WITNESS DABBS: I think that's 


fair enough, yes. | 
Q Noo peer Lori ty: 16) 66 | 

provide a situation where the native plant community | 

can eventually come back into all areas except during 

the life of the pipeline on the right-of-way which the 

company wants to keep cleared so that LE Gcan carry on 

other kinds of maintenance besides revegetation. 

Would that be fair to say, that that's the second one? 
A Thats fare. -1 think 

it's a matter of degree just how far you allow the 

plant community to re-establish is the only difference, 


| 
but yes, your summation'is right. 





Q Vos. L.didn’' tiwant toa go 
29 as far as to say you immediately wanted the entire 


39 plant community to come back because you certainly 
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don't want mature trees on the ditch mound during 
the life of the pipeline because there may be other 
things the company wants to do. But as far. as the 
low shrub species and certain ~ the grasses, you 
want those eventually to come back even during the 


life of the pipeline. 


A Yes sir. 
Q And your estimate is 
that this will happen with regard to the -- sorry, 


we'll take the first step, that within a period of 
one to three years you will be able to revegetate -- 
this is after construction --you will be able to re- 
vegetate the right-of-way, not necessarily with the 
species that were there before but with either them 
or other species, or a combination. 

A That. Ss Lagi, yes. 


That's our estimation. 


Q Yes. Now, you have said 


on page 7 that you would revegetate all land surfaces 


disturbed, and I expect an exception to that would 


be those land surfaces that you cross that don't have 


any vegetation on them to start with. 


A Yes eit. 


Q Because unless for some 


reason your disturbance has caused a condition of 


instability, that you want somehow to artificially 


control because of the integrity of the pipeline being 


a prime consideration. 


A Yes. 
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2 M R. MARSHALL: You mean by 


3 introducing vegetation where there wasn't vegetation 


| 
| 

4 before?, ,Thatis what.youymean by," artificial"? 

5 MR. BAYLY: Thatis what «I 

6 was Suggesting there, Mr. Commissioner. 

7 MR. MARSHALL: Not Dr. 

8 Vaartnou's artificial. 

9 MR. BAYLY: I'm not suggesting | 
(10 an artificial type of turf or anything like that. 
ll I'm suggesting, though, that there may be areas on 
12 the top of eskers, for example, where vegetation is | 
13 either sparse or doesn't exist, where if you cut a 
14 right-of-way through something like that, that may be | 
15 a poor example but that you might want to vegetate 
16 where there originally was no vegetation in order to 
17 stabilize. Is that fair, Mr. Marshall? : 
18 MR. MARSHALL: Yes, it's just 
19 that I'd never thought that vegetation was ectitiotal, | 
20 I thought it was natural. | 
21 MR. BAYLY: Q But you would 
22 agree with me, though, Mr. Dabbs, that it isn't natural 
23 to have vegetation in all areas that will be crossed 
24 by the pipeline. At the present time there are areas of 
25 rock and sand and gravel where there is no vegetation. 
26 | A Quite, righty, quite, right. 
Zit wD And that's quite natural. 
28 A Yes sir, active flood 

29 plains being a good example. 


30 Q And to introduce vegetation 
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would be something that would be artificial to the 

natural state, although it's unfair to call vegetation 
arta ficiake Iathink. that’s probably the root, of ,the 
problem that Mr. Marshall and I are having... 

A Yes;~.., think, that's: fair. 

MR. BAYLY: O.K. now, Mr. 
Marshall? 

MR. MARSHALL: Sure. 

THE COMMISSIONER: When you 
said that's the root of the problem, I take it that 
was another heavy handed -- 

MR. BAYLY: No, that was quite 
inadvertent, Mr. Commissioner. | 

Q Now, do you have any | 
evidence that will support your,either theory or 
conclusion that in all areas the natural vegetation | 
is capable of coming back? Let me give you an 


that is 
example if’ a question that pu can't quite focus 


around the Inuvik area. Now, or in the delta itself, 


| 
“on. I'm thinking of the northern boreal forest, say 


or if you use the interior route when you have to 
come into the vicinity of the Peel River, if you take 
the trees off to clear a right-of-way, do you have 
evidence as to whether those trees, those species of 
trees will come back or whether they will be replaced 
by other species natural to the area, perhaps, but 
not the same ones that you removed in order to create 
the right-of-way? 

A The evidence we have is 


reported within the volumes dealing with the vegetation 
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Surveys where we have discussed plant succession, 


both in fate and character of succession, but I be- 


lieve there is perhaps reason to conclude, .as other 


authors have, that there could be areas where currently 


an open forest situation exists which evolved or 
established there under a slightly different climatic 
condition, and the removal of the trees today might 
result in permanent maintenance of an non treed 


. plant community. 
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Q I gather then you are ac- 
quainted are you with the paper by Professor Gill of 
the University of British Columbia called "Forestry 
Operation in the Canadian Sub-Arctic and Ecological 
Argument Against Clear-Cutting"? 

A That particular paper isn't 
the one I had in mind but I am familar with the work. 
Dr. Gill has also published elsewhere his thesis on 
the effects of removal of tree cover. 

OMAlPevighttetdust fLenethe 
reference, for the sake of the record Mr. Commissioner, 
this is found in a volume called, "Environmental 
Conservation", Volume I, Number 2, Summer 1974 and it 
says at the bottom here printed in Switzerland. 


I understand that Professor 





Gill is actually at the University of Alberta now. 


AUG Yes) Sir® heoms:. 


Q In that he says and I will 
and 


quote a passage with this / ask for your comments on 


it if you be good enough to give them to me. Starting 
on page 87 of this volume and I just have a photocopy 

of this particular article, "The Mackenzie River Delta 
supports a northern extension of this division along 

the delta's upper levees, there are a number of small 
clearings-- (eevee. LEVEES for the reporters.) 7-Ehere 
are a number of small clearings where secondary plant 
succession is occuring usually resulting from the clear 
cutting of white spruce by eskimos for building material 


and fuel. These locations are normally adjacent to lon 
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‘ 





1 

2 occupied cabins around which the natives had cut the 

3 smaller spruce willow and alder for fuel. The upper 

4 and lower canopies are often completely removed in this 
5 process. A number of such sites in the extended study 

6 area indicated in figure one, were examined during 1966 
7 and 1967 and 1971, after which I concluded that a 

8 secondary succession was not following the usual trend 

9 of plant successions that culminates in a reestablishment 
10 of the original plant cover." 

it "Instead, a Heath Associatio 
42 has succeeded", in brackets called here the Tundra 
ia Association end of brackets, "which is similar in specie 
14 composition to the low arctic shrub tundra adjacent to 
i the Mackenzie River Delta". | 
16 Wouki that be the kind of easel 
17 you would say, expect to happen in a cleared right-of- | 
18 way if you were to go through an area similar to the 
1? one that Professor Gill has described? 
20 MR. MARSHALL: I think really with a very 
el lengthy passage like that, perhaps aoe could make a 

ae copy of it available to Mr. Dabbs. I am sure it is 

23 much easier for him to respond, being familiar with the 
24 subject area, but it seemed to me that it was a pretty 
25 || complicated message there. 

26 | A Now, the work that Don Gill 
27 has reported on here has been within an area of the 

28 delta proper, near Reindeer Station, I believe, north 

29 of Inuvik and I personally quite agree with his conclusion 


30 here and, but in response to your question,the first 
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a 

é Clearing, if you look at the, examine the pipeline route 
3 relative to the study that Professor Gill reported on 
: here, will not take place until we get south of Inuvik. 
5 And in this case we may or 

° may not be in a situation where the open spruce forest 

7 is hanging on, so to speak, to a condition that it 

8 established before. Then again, the possibility does 

9 exist that in fact we might encounter that. 

10 Q Yes, well in conversation 

- with consultants for COPE, Professor Gill has stated 

Ris belief is 
sf: that this condition is one which extends down to ap- 
13 proximately the area of Arctic Red River so it might 
14 be something that would become relevant if that were | 
15 the case. Would you be in a position to either agree | 
16 or disagree with him that this is a condition that | 
a! would exist that far south? i 
18 A Well, I think perhaps we 
19 are both speculating on whether or not it would extend 
ae as far south as Arctic Red River. This past summer, I 
at a member of 
and/my staff examined quite a number of forest sites 

=~ Beeweeh Inuvik, Arctic Red River, Thunder River in a 
23 


general triangle and to attempt to place a boundary 
on where this condition might exist, I would think we 
would both be guessing. 

But I would agree that this 


situation may in fact, or probably in fact exist for 


Q Yes. And we have had repor 


from some of the Inuit in the COPE region, that 





| 
| 
| 
some portion at least of that area. 
1 
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Cross-Exam by Bayly. 


‘ 


2 when they have in fact cleared sites for cabins through 
93 out the delta in general, that the Original kinds of 

4 trees have not always come back, in fact have generally| 

= not come back. Even encroached into the clearing, they 


6 have generally been replaced with something else at 


| 


least within living memory. 


[o.0) 


We ihat's right. 


oO 


Q That would support this 


10 kind of theory. Would you agree with that? 
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l Cross-Exam by Bayly 

2 A Yes, I think that's how 

3 we felt. 

4 Q Right. Now, the reason 

5 that I asked that is I want to lead you to Volume 14BN, 
‘a tab 6.3.2, page 8. 

7 MR. MARSHALL: Would you give 

3 the reference, please, Mr. Bayly? 

9 _ MR. BAYLY: Yes, 14BN, tab 6, 
10 6inde2, epage 8, sitem,10, Now, I.canjread thissa»,It's 

Lk a Single sentence rather than your having to look it 

12 UB resis 
Ds It says, item 10, 

14 "Disposition of cut trees on slash will, unless 
15 otherwise directed by the authorities be by | 
Te wintering burning over the ditch line." | 
fe : Now, you said in your | 
18 evidence earlier this week, Mr. Dabbs, or perhaps it | 
19 was the week before last that if there were a market 
20 for the timber that you would recommend to Arctic Gas 
at that it wouldn't have to be burned. 
22 WITNESS DABBS: A Pethink 
ye both or I think that perhaps the fellow that made the 
24 comment was Les Williams but I would concur with his 

25 comment. 

~ Q Yes, and this may be 

pee something that Mr. Hemstock will want to get into but 
28 as I read the producer application which is not yours 

29 but is one that, in a sense, relates to you because you 


30 need the gas plant$in order to transport gas through 
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Dabbs, Hemstock, McCart, Gunn, 
Jakimchuk, Banfield 
Cross-Exam by Bayly 





your facility, they require 16,000 pilings and in 
their application, they were suggesting that they 
would get them all from the area of the Peel River. 
Recently, they've said 
that they would like to get only half of them from 
there and use steel pilings for the rest of the pilings 
and what I am suggesting to you by way of a question 
is we may be faced with a situation where you would 


have surplus timber suitable for piling somewhere 


along the line, north of the sixtieth parallel in 
areas where the trees might well come back when the 
pipeline company is finished with the right-of-way. 
Whereas if they are to take them from the delta area, 
the Peel River area, it may very well be that they 
will be removing a resource which will not come back. 


Would you agree with 





that as a possibility? 

A As a possibility, I 
would agree, yes. 

@) ALi -rigne. “That's tne 


first part of the question that it may be possible 


that this won't come back. Would you agree with the 


' second part of the question that there are areas along 


the right-of-way which could provide timber suitable 
for pilings which perhaps the applicant and the 
producer, the producer-applicant would be able to 
purchase to use for eRe purpose of building the gas 
plants and facilities? 


A I'm not familiar, myself, 
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Dabbs, Hemstock, McCart, Gunn, 


1 Jakimchuk, Banfield 
P Cross-Exam by Bayly 
: with the specifications or requirements for piles but 
A yes, I would agree with you that I -- that qood 
: straight, tall white spruce does exist on the right- 
2 of-way on the flood plains further south that I'm 
: sure would make perfectly good piles. 
j Q All right then. Perhaps 
4 we could get one of the two orchestrators of the 
a -environmental program in on this discussion, either 
a Dr. Banfield or Mr. Hemstock. Would this be perhaps a 
C preferable use of resources to burning one set of 
L logs and cutting another set where the burned ones 
ah might have done. 
15 WITNESS HEMSTOCK: A Yes. 
7 ‘We have indicated that any merchantable timber or any 
= timber of any use would be made available along the 
ES right-of-way to anyone that could make use of it and 
- certainly if it was of quality for piling it, ’that 
es: would be an obvious use for it. 
ot I would point out though 
he that it's likely that Arctic GaStoo will need pilings 
“3 for certain parts of their compressor station so 
oh we would probably looking to our own right-of-way for 
98 whatever it would be there. 
oee I think in terms of the 
27 total amount required, the right-of-way itself will 
28 supply a rather small portion of it. 
29 Q Yes. 
A I might just comment that 
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- plants because you did tell me earlier in cross- 


' Dabbs, Hemstock, McCart, Gunn, 

Jakimchuk, Banfield 

Cross-Exam by Bayly 
I personally think there is a need and a use for 
even the smaller material which will be cleared from 
the right-of-way and I have. recommended to the 
Sona ne that we considered ghipping it and providing 
along the right-of-way stock piles of wood chips 
which can be used as a repair material and as an 
insulating material throughout certainly the 
construction and the early part of the operation and 
maintenance. | 
| I would foresee very 
little burning of anything more than just the branches 
and very small material. 

Q Now, if you were going 
to use chips for construction purposes, for repair 
of right-of-ways, etc., perhaps, Mr. Dabbs, you could 


indicate whether you feel that at least some of that, 
you would want to compete for for the sake of your 





examination that)or sorny, ub lthink«itiwas~,Dn. Vaartnou 
who told me earlier in cross-examination that ashes 
are very good for plants and it wouldn't be a bad 
idea to spread phen along the right-of-way by pulling 
them along with a sled. They would assist in the early 
plant growth of the re-vegetating species. Would you 
agree with that? 

» WITNESS DABBS: A Yes. 
And if item-number 10 as read were in fact implemented, 


of course, the ash would be in place. 
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Q So there are competing 
uses not only of people outside the gas industry but 
within the project itself there may be reasons to 

use some of the removed vegetative material for various 
things that are required for the entire project. 

A I would agree with your 
observation that there may be a competition for the 
material, but I think it's not likely to lead to 
difficult - - it's not a difficult thing to resolve 
because the fertilizing value of the ash can certainly 
be achieved with fertilization, and if the wood 
chips are better used for building material, construc- 
tion material to fill in small basins, pockets that 
are created by mechanical accidents, that that might 


be a better use for it. 


Q Well, we've been in the 


business in this hearing of weighing disadvantages 
against each other, but here we are weighing relative 
advantages, and what I'm interested in is -- and 


perhaps Mr. Hemstock can help me a bit here -- is 


how do you weigh this kind of competing set of 
advantages, Mr. Hemstock? There are various things 

you can do with the wood. You've recommended one. 

Mr. Dabbs for his purposes las recommended another. | 
Certainly Mr. Williams, if he needs pilings, will | 
recommend a third, and if we add the producers into | 
it, as requirers of piling material, we have four | 
possible usés for a single resource. How do you make | 
that dedision? 


WITNESS HEMSTOCK: I think 
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we have to make it on the basisitis q judgment at | 

the time that you're trying to decide how to use that 

resource. , 

Q Al MMaghnt. 

A I don't think that you 
can decide ahead of time because if you do, you cannot 
properly consider all concerns. 

Q All right. Well, if we 
add into the mix, the concerns outside the industry, 
for example those concerns that might be expressed 
by people living in the delta, that they'd like to be 
able to use some of the timber for building their cabin 
or they'd like to see some of the timber stay on the 
Peel River because it is creating -- it has created a 
trapping and hunting situation that they are accustomed 
to, perhaps clearing would create a different one 
that would be supportive of just as manyanimals, but it | 
would certainly be different. That's something you 
have to weigh in too, which I suggest to you, sir, is 
something that we'd like to see weighed in as early 
as possible because they only get one chance to express 
itihtokyous 

MR. MARSHALL: Well, Mr. 

Bayly, you can lead . evidence about that. If you 
want to make a suggestion or recommendation, we're all 
ears. How can we help any more than saying these 
are possible uses? 

MR. BAYLY: Mr. Commissioner, 


I'm prepared to wait my time to call evidence and it's 


now the turn of the applicant. I'm just suggesting 
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that this may be a convenient use. I'm not giving it 
as evidence, I'm raising it as an example, and if my 
learned friend has suggested that I'm giving evidence 
I don't want to mislead in that way. 

MR. MARSHALL: I'd be happy if 
he would, sir. We're anxious to hear from Mr. Bayly 
about specific recommendations he has about specific 
things. 

MR. BAYLY: Mr. Commissioner, 
I don't want to get into an argument over how the 
hearing is structured, but right now we're cross-examin 
ing a panel of Arctic Gas' witnesses and I've raised 
an example. I will be giving evidence through my 
witnesses in due course to the best of my ability, and 
when that evidence comes out, sir, it will be before 
the Commission. At present this is only in the 
state of an example. 

THE COMMISSIONER: Well, I 
think that you're entitled to put it to the witness 
so that when your own evidence brings it forward, 
we will have the advantage of hearing what this panel 
thinks about it. 

MR. BAYLY: Q Let's put it 
this way, Mr. Hemstock. Is it possible to consider 
these things prior to what is popularly called the 
final design stage because there may be inputs other 
than those of the company that are competing uses? 
Now in gravel you have the granular resources 
inventory of the government, and here you may have 


somebody at a community hearing get up and say that 
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1 they would like to use some of the trees for one use 

2 or another, or you may get neither but still be in a 

3 position of wanting to consider that even though nobody 
4 has actually thought of the fact that it may not 

5 return, if you use it. 

6 WITNESS HEMSTOCK: Well, I 

3 think that we have very little control over what would 
8 happen to those resources. When we request the pers 

2 mission to clear the right-of-way, that is generally 

10 a part of the stipulation, the method of disposal of 
i} materials, and that will be a proper government authority. 
12 You spoke about the harvesting of pilings in the 
13 Fort McPherson area. Again, if that harvesting is to 
14 take place, it will be done under permit. It seems to 
15 me that it's our job simply to say what we need,to 
16 make a suggestion of how we might obtain it, and that | 
17 we will require the necessary government permits to | 
18 obtain Pees garevenian resources, and we can't | 
19 decide ahead of time how that should be done. 
20 Q I can appreciate that 
21 you can't pre-judge, Mr. Hemstock, what permits will 
22 be given and for what uses; but may I submit to you 

23 that you, as the environmental panel, have come to 

24 us stating in broad and general terms that you have 

25 tried to consider as much as possible the environmental 
26 problems, stresses, etc., that this project will 

27 raise, and to mitigate dagainst those as much as pos- 

28 


sible, and I'm just suggesting to you, sir, that one 
of the ways of doing that is to, in your application, 


to note -- or in your following material -- to note 
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what you waid like to see done with various resources 
and what you as a person directing environmental 
studies would recommend to any authority that would 
be granting permission ~~ be done with the various 
things to dispose of them. Now you've already done 
that in Volume 14-DM by saying that it should be burned 
on top of the right-of-way. Now we have several 

other possibilities and all I'm suggesting, sir, is 
that these are things that the applic ant might well 
from an environmental point of view want to consider, 
and at some point come up with a proposal that's 

taken into account whatever the various competing 


uses are, whether they be in the company or outside. 
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ae 


A With that we have said 
that one of the alternatives is burning and we have 
at that 
recommend/that materials Are not useful be burnt. 
I have suggested that the 


material which is normally,the smaller timber would be 


useful to Arctic Gas as an environmental or, building 





material and ehat) it should be chipped. 


The other material we have | 


stacked along the side of the right-of-way. It would 
be available then on a priority basis for whatever you | 
see, again the authorities would suggest and I have 


suggested that there are probably competing uses for 





that material. 

I denv’e think it 2s a wWareer 
of environmental concern particularly where it is used, | 
just as long as it is usefully put to a purpose. | 

Q Yes, and I suggest to you 


that it is possible to use some of that material in 


such a way as to perhaps avoid the use of say, material 


Even though in some ways you 
would have to face the possibility that it might cost 
more, dollars to, do. so. MR. MARSHALL: 

Well £2econ t Enat AFCETC 
Gas has suggested taking materials from the Peel River 
area. You are mentioning the producers== 

Ue. AY LY 2 

Q I didn't say that they did 


Mr. Commissioner. I am just saying that these-- I've 


on the Peel River which would not come back. 
got an answer that these would be available to anybody 
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a | 
“ag who wanted to use them. Now certainly Arctic Gas and | 
3 the producers are not the same people in law. But in 

4 Many ways they are the same people because the same 
3 companies form the one consortion that build the 

6,| plant. and.if.they are.not.Arctic.Gas, they are yoothilld, 
1 By way of suggesting to the | 
8 applicant that certain things be done, I am expecting | 
9 that this information gets back to the producers who 
10 are. an, essential.ingredient to this pipeline... If they | 
11 don't produce any gas, there is no sense being here. | 

MR. MARSHALL: 
12 | TL. should, have.thought: that. _| 
13 | af anything was clear if this, Jnquixy, dti.is.that the : 
14 producers have and probably always will have their own 
15) seperate identity. It is made clear that they are | 
16 | going to be giving some evidence here. Surely they a 
L7 | speak themselves. 
18 THE COMMISSIONER: Do you thin : 
19 that they will resume their own identities through all 
29 this? 
21 MR. MARSHALL: ' Well -- 
22 THE COMMISSIONER: You raised the 
23] question Mr. Goudge. Maybe you can help us out here. We 
24,| know, that the producers and Mr. Ballem, their ace 
ee ee iene eerie one 
, gements are being made for Mr. 

26 Ballem to call evidence on behalf of the producers in 
2 Inuvik. Would it be better for Mr. Bayly to raise these 
s matters there? What do you suggest? 

pS) 


MR... GOUDGEw » WekL,; Sim Ip am 


confident that Mr. Ballem will have a panel there that 
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will be available to answer this kind of question, 

including I think, my understanding is he hopes to have 

effectively a policy panel where he will have represen- 
sponsor 

tatives of each of his/clients who are prepared, I 

think, to speak the company policy. 

MR. BAYLY: I am content with 
that Mr. Commissioner... do cun into. this problem | 
though from time to time where you do get the answer | 
yeanere i Ve enot Us, iat. 1s ‘hema, qhere it looks to the | 

though 
general public as/. we are dealing in some way with the 
same organizations and companies behind both applicants 

I would hope that there would 
be that kind of discourse between them that at some 
point we would ay ee ee Opinion of whether the 
things that we would want to suggest to both of them, | 
could be done. 

Because I don't want to be in 
the position ,sir, of having my client suggest one thing 
to one applicant and have them say, yes that's a good 
idea and the other applicant saying, yes that's a good 
idea but it depends on somebody else. If they both 
say that, then I feel that perhaps we are no farther 
ahead. 

I am prepared to leave it there, 
but that is just my general reason for asking one 
about the application of the producers even to the panel 
of the Arctic Gas applicant,o£, thee trunk» facality. | 

ve MR. MARSHALL: Well, I feel 
in as much as’ has been indicated by Commission Counsel ° 
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that Mr. Ballem has been retained by the producers and 
that they intend to give evidence and it would really 
be improper of me to allow Arctic Gas witnesses to peal 
on behalf of somebody who is seperately represented by | 
counsel. It will be before the Inquiry, so that is the | 
reason Mr. Bayly why I don't think really witnesses f 
call should be asked about those questions. 

I think really they ought to 
be addressed to Mr. Ballem and I am sure he will co- 
operate "in gettingthe answers that you require. 

THE COMMISSIONER: Well, Mr. 
Bayly said he is content to leave it there so we'll 


leave it there. 


Q Now, going back Mr. Dabbs 


| 





to your schedule of-- You wanted to say something? 
ATANO 2 
QO ==to 'yeur schedule*of "a 
one to three year period for the restoration of the 
right-of-way to a vegetative condition, be it by natura 
seed, agronomic species or a combination. There is a 
concern expressed in the pipeline assessment group's 
concerns at page 260. It deals with the problem of 
whether there will be disturbances despite reseeding 
and I begin at the bottom of page 260, the first column 
starting with the senidise Homies i Hos Chas bane, 
and going through those next two paragraphs. 
THE COMMISSIONER: What page 
is that again? 
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; | 
zZ THE COMMISSIONER: And where | 
3 perueenanads has metear’ | 
4 ® First column, bottom line, | 
5 Bit. | 
Gj THE COMMISSIONER: Right. | 
| Q For the benefit of the recor 
8 | the discussion is that Mr. Hernandez felt =: that | 
o one to three years restoration of the natural | 
10 soil and energy budget does not appear possible by | 
‘ag | reseeding alone. That the applicant's results don't lead 

LZ | the assessment group in any event to believe that seeded 

ee grasses can quickly restore perma frost levels to cher 
14 | pre-disturbance state and he gives a much longer time 

LS based on some work done by a Mr. Zolti and Mr. Tarnocai 
16 | in 1974 where they studied the situation after a fire 

17 | that suggested that the perma frost table in hummocky 

18 | terrain began to rise sixty to Se ype the es- 

ig blishment of trees and maintained its pre-disturbance 

20 levels by one hundred years but that the organic layer 

en did not develop its pre-disturbance thickness for at 

ae least one hundred and fifty years. 

Zo It goes on to say that Mr. 

24 Zolti and another person Mr. Pettapiece had previously 
oo estimated that following disturbances such as fire, 

26 | several vegetation cycles of about one hundred and 

27 fifty years each were required to restore the full 

28 organic mat. 

20 Now is that something that 


30 you would agree with, Mr. Dabbs, that in fact for the 
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| 
full restoration we would be faced with a much longer | 
period or do you feel that something to do with re- | 
placing the shredded mat will change the length of time) 


| 
of that process? 
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MR. MARSHALL: We are talking | 
about the energy budget, just so I can follow this | 


replacement of restoration of the energy budget of 
| 


the soil? 

MR. BAYLY: Yes, we're really 
concerned with the re-establishment, as I understand 
Lty.d rom. sehdis Passage of the permafrost active layer 
depth to its original state and this appears to take 
a very long time compared to your one~-to-three year 
estimates. How does this tie into your feeling that 
within one to three years you will have a re-vegetated 
pipeline right-of-way? 

WITNESS DABBS: A Well this - 

THE COMMISSIONER: You have 
seen this passage before, I take it, Dr. Dabbs? 

A Yes, I have responded 


CO, this, an? fact .eThe whole discussion, Sir, te a 


matter of Clarifying some terms here. One, T am 
establishing in one to three years, re-vegetation 
program that will result in re-establishment of a 
plant cover in one to three years. That's one thing. 
People have aS here 


and in other discussions with myself have confused 





that with restoration of the thermal inter- relation- 
Ships which would restore the predisturbance depth of 
seasonal thaw on the active layer. That's another 
Situation. 

The two are not the 


same thing. 
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2 @) All right. Well, would 

3 you agree though that where -- and I accept that and 

4 recognize that in asking the question, that plants 

=. will grow in one to three years, but that's not 

6 


| 
| the whole story because it doesn't restore the thermal | 
| 


with is whether in areas you anticipate this to result 
in ponding, slumping or any kind of degeneration to 
the right-of-way despite the fact that your plant 
cover may have re-established as successfully as you | 
could hope? | 
A Well, the re-establishmen| 
of a plant cover for the erosion control, sir, is 
alluvial erosion control. That's * running water 
and surface soil erosion. This is not the restoration | 
by Sa a result in the re-establishment of | 
the permafrost relationships here. We have never | 
stated that seeding alone would restore the permafrost. 
T would be a fool to have said anything like that and 
I think what has lead to all of this confusion is a 
prediction I made in the initial, in the application atthe 


7 regime to the way it was before. What I am concerned 
outset, that in one to three years accommodation of 
| 
| 


24 seeding and the active chilled pipeline would restore 
25 the permafrost. 
26 Now, it's the presence of 


27 a chilled pipeline that will restore the permafrost's 
28 level, not the seeding alone. The seeding as shown on 


the data of from the heat plots measurements, our 





30 | test plots at Sans Sault does influence the amount of 
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Cross-Exam by Bayly 
heat energy that is absorbed by the soil surface but 
in no way does seeding restore the normal heat energy 
budget which would result in the restoration of 
permafrost to its predisturbed condition. 

Q Right now, that involves 
then if the two go hand in hand, they have to happen 
at the same time. Would you agree with that? 


A Well, the reason for 


the span of one to three years was taking into consid- 


eration that there could be one or two inactive seasons 


Q Well, this was my concern 


We are going to have one to two seasons and in some 
areas, longer because the pipeline will be built over 
a period of time that we already have a new suggestion 
that it would take four years rather than three years. 
There would be lots of 

pipe in the ground empty, warm and you will have 
planted your grass then by that time. Is that fair to 
say? 

A Wess Sirs 

Q So during that period of 
time prior to the introduction of chilled gas but 
subsequent to reseeding,is it fair to say that we can 
expect to see on the Arctic Gas right-of-way the same 


sort of thing that you see on the Pointed Mountain 


line and that,what I mean by that is that the richt-ot- 


way may be level but that there may be a little pond 
or ditch in some areas where the pipe is actually 


buried? 
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A I think this has been 


discussed with Mr. Williams and Dr. Clark, that in 





fact there will be places where there is sufficient 
excess ice in the backfill,that given time to thaw | 
down an extra depth of thaw, there will be settlement | 
and if that takes place and there is ponding or snes | 
of ponding,there will be need for the addition of 
additional backfill or if during construction they 
find that there is a lot of excess ice in the fill, 
then it's those areas that they would use selected 
backfill or other backfill other than the native 
material in order to overcome the problem that you 
are just describing here. 
But, as far as the 
point you made, I have just about lost it now. I got 


off into the -- 


| 

| 

| 

| 
QO What I was hoping you | 
were going to answer actually was are we going to 
expect to Jarabe, some areas? 

A I would think that you 
could expect to find in some areas that that would 
happen but my estimation of this is based on 
information from Mr. Williams and Dr. Clark. 

QO Well, does this influence 
your choice of grasses in some areas? Do you want 
grasses that can be up to their knees in water for | 
a period of time? 


A Well, in those situations 


where this could take place would be-- 
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Dabbs, Hemstock, McCart, Gunn: | 


Jakimchuk, Banfield 

Cross-Fxam by Bayly | 

THE COMMISSIONER: This is | 
the kind of question I understand. | 

MR. MARSHALL: I wish you would 
help me, sir. I am trying to visualize these knock- | 
kneed plants. 

MR. BAYLY: This is for thev 
sake of Mr. Edwards who says he keeps falling asleep | 
during my cross-examination. | 

A No in the situations | 
where this condition could exist or could develop into | 
catchment area for holding water, I would suggest that 
those areas would naturally be quite wet. They would | 
be level or depressional naturally. 

And in that case, we 


would have known either now or at some point before 


this as burit, that that 1s an drea subject to excece 





soil moisture and for those situations we would have 
as I have identified in Appendix "C", the inclusion of 
meadow varieties that are adapted to the wetter 
conditions. 

Now, as far as their 
ability to grow in water up to their knees, I have 
a hard time defining a knee of a grass but if it gets 


too deep, most grasses are simply not going to grow. 


0 Some of them will die 
because of that? | 
A There will be a flooding | 
out, yes. | 
QO Yes, and have you chosen 
| 
| 
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species that are more resistant to this kind of state 
of existing through ponding periods? I quess that's 
why you have chosen meadow varieties. 

A That's what I think I 
have just said,that where the conditions are ripe for 
the development of this situation,)there would be 
species in there that are naturally adapted to these 
wet conditions. 

Q Right. Are there also 
natural species that are ones that you would put into 
your seed mixes that would be particularly good at 
existing under these kinds of conditions? 

A I don't think we'd have 
to, Sir. I think if you recall the one slide I showed 
of the one test section at Sans Sault, where 
in the foreground there had been some ponding in those 
situations the native species particularly the 
sedges, the carices invade and establish very rapidly 
And do so much more successfully than any seeding 


program. 
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Q In response to cross- | 
examination mainly from Mr. Gibbs, you stated that | 
the agronomic species that you want to introduce are 
ones that if they had been ones that would take over | 
the plant communities here, they would have already | 
done so because they would have come downriver and 


established themselves; is that correct? 


A I think that was my 





point. 

Q Yes, and they would be 
carried by water, by birds, by whatever means, by 
man in his pockets or in his early attempts to farm 
the pennies Valley, and that would have happened | 
already. 

A Yeo .6i 55 

Q Now, none of these means) 
for some of the grasses, I would submit to you, involve 
actively putting them into the ground and giving them 
the kind of fertilizer that they need to establish. 
1s -that tar toysay: 

A The sites suitable for 
their establishment along the Mackenzie River itself 
are generally warm, fertile soils, and they are better 
than even planting as proposed there, covered with a 
nice Little layer of Silt, so L couldn"t plant them 
any better than that. But airport situations in all 
of the communities, of course there is a situation 
where there is active care in planting. The 
Experimental Station in Fort Simpson, of course, 


there 16 4: lot .of activity. There over many years, 
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Banfield, Dabbs, Gunn 

Hemstock, McCart, Jakimchuk 

Cross-Exam by Bayly 
where there was a lot of care taken to grow them, 
plots established, as Dr. Vaartnou mentioned in 
Inuvik by the Department of Agriculture. All of these 
cases, they have been given this additional care to 
get them established. In other cases of course you're 
right, they haven't had. 

Q Yes, but what I'm 
Suggesting to you, sir, is that they will remain. 
Some of them will remain and not be entirely choked 
out by the native species. Would that be a fair 
prediction to make? 

A I would think that's a 
fair prediction that some of them have the ability 
to remain in a depressed state. 

Q Well, if they remain 
and your prognosis is right that they are unlikely to 
invade the whole of the Mackenzie Valley, would you 
tell me whether you have any opinion as to whether 
they mght be the kinds of species, or some of them 
might, that would revegetate or would migrate to 
other disturbed areas, either disturbed areas caused 
by man or naturakly disturbed areas -- slumps and 
hill slides and this sort of tiie? 

A Piret part Of your 
statement in regards to their remaining or even 
establishing in other areas, they would establish only 
if there is an opening provided, or they have the 
ability to exist within a community, and whether or not 
they would invade other disturbances subsequent to 


all of this we're discussing, I would think there is a 
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1 possibility they may form part of a pioneering coloniz- | 
2 | ing community in other disturbances. That's a reason- | 
2 able expectation, I think. | 
4 Q Well, you've given us a | 
. list Of species which. fall into the definition’ of 
6 | pioneer species, those are species that begin to | 
2 | colonize in disturbed areas readily; is that correct? | 
3 | A Yes. | 
s Q But they are species | 
10 that those of us who have southern Canadian eet cata! 
el recognize as ones we see growing along roadsides, | 
ite invtields> am hay crops, etc. and they ‘don = meea to 
13| continue to be planted, they continue to grow without | 
14 | that in a lot of ~ areas is thet. cOmrecce | 
15 | A They will continue to | 
16 | exist in a "pioneering state" only as long -- only if | 
ee the area is maintained physically in that pioneering 
wl Siete. In other words, if that area, wherever your | 
19 | example may be, was simply left to plant succession 
my to run its course, they would be replaced. By definitio 
ak they are only able to -- they are pioneers because 
oe) they are able to establish in a lack of competition | 
fell from other plants. | 
241 Q Well, would it be fair | 
| to say, though, Mr. Dabbs, that the pioneering species | 
26 | was so successful in areas of the prairies that the 
= grasses, the pioneering, species have in large remained | 
| 
- whereas the native species, the actual prairie grasses | 
25 | that were there when the buffaloes and Indians were 


about the only people and animals roaming in large 
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numbers around, they've disappeared. 
MR. MARSHALL: He obviously 


doesn't know about the gophers. 


A The success of these 


| 
| 
materials are due to their maintenance in some dis- 
turbed form. Grazing is a disturbance. The cropping 
of the grasses for forage, otherwise they will be 
replaced. That's a law of nature. 

MR. BAYLY: OQ I understand 
that, but you're not the only pioneer wanting to come 
into the Mackenzie Valley now. We've just heard this 
morning this panel talk about the fact that they, 
aS an environmental panel, are aware of the other 
pioneers ~- the oil pipeline people, the road people, : 
the possibility of the railroad people. | 

My concern is, and I invite | 
you to comment on it, we May establish a very large 
area of disturbance in the Mackenzie Valley which 
pioneering species may entrench themselves in for a : 
very long period of time. | 

A Along the roadways | 
where the grass is kept cut, the shrubs are kept | 
down, to maintain that roadway, yes, then they will | 
continue to stay in those Situations. If the road 


is abandoned then you'll see the same thang es vou"l? 


find in places along the Canol Road now where the 


trees have invaded, the birch being almost a pioneering, 
| 

if you Wish , tree, an early establishing tree, the | 
| 

| 


birch having encroached on that road. So as long as the 


roadis operated and maintained, is kept in some state 
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of disturbance, then they will remain, yes. 
Q Wehty eicktenot strue, 
though ;°siry in plan t ‘communitie} ‘yousdo get into 
t 


situations sometimes where you hav2 enough disturbance 


and so little of the -- I'm not sujgesting that this 


| 
will necessarily happen in the Mackenzie Valley, but 


there's so little of the native 'sj/eécies left! that 


even should the disturbance, as sul'h, cease, that the 
{ 
Species that come back will not ni:cessarily be those 


that were there before? OG ie them may disappear 


! 


Now I'm not talking about an entice community, but 
members of that community may fa!l by the wayside. 


A Giiren the time frame 


which is considerably more than jour lifetime or our 
several lifetimes, very often tle likelihood is that 
those plants that are adapted th or that have evolved 
in place.in plant communities, is you have described, 
will re-establish. I icould gieubize that there may, 
in time be an exclusion of ony or two species that 
were lost hundreds of years previously, but I really 
think this is very hypotheticil. 

Q PALL right*tnowf it may 
well be hypothetical, but the reason I ask it is to 
lead you into this other sea now that, would you 
agree with me that the deadenidecins that exist 
now in the area that you wig to put the pipeline, are 
soiit bua Wders\they buildiacértaintkindeof*soil ana 
they have been building thic kind of sdl for many 
thousands of years? | 


Z Yes sir. 
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Banfield, Dabbs, Gunn | 
Q And that.if you were. to | 

introduce pioneering species or other species, perhaps 


equally as hardy, perhaps able to withstand different 


Or more severe conditions even, that they would add 





different things to the soil, or a different soabanatios 
of the same things? 

A I don't know what else 
they would contribute to the soil. The basic ingredients 


of the plant is incorporated there. The nature of 





the rebuilding of that soil could be altered in some 
way say along a roadway particularly where the soil 
per se that is built up in much of the valley is 
mostly an accumulation of organic material that is 
largely undecomposed, and re-establishment of that same | 
type of thick organic soil may take an awfully long 
time, or may not re-establish. 


Q Yes, I think I used 





the term "soil" when I perhaps should have included 
in that the matted vegetative material, dead and 
alive, that covers that as a unit that creates itself, 
that's a dynamic, if we can. call .it that. 

A I've used it that 


way in my comments. 


are some different things happening in that system 

with the introduction of pioneer species that may for 

one reason or another be caused to stay for a bng time. 
A Well, sir, I think we're 

going around and around here, because pioneering 


| 
Q So we may find that there 

| 
species exist. We simply have to disturb a site or 
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take a look at a seismic line, take a look at a natural'| 


landslide, pioneering, the role that the plants play 
whether they are brought in from Northern Alberta or 
whether they're found here, they play the same role 
until they have altered the site sufficiently that 

other species can then invade, establish themselves, 


and the process works itself through. 


QO I'm with you, Mr. Dabbs. 


I've used the wrong word. I meant "agronomic", to add 


the word "agronomic"to "pioneering species" because 


they are different pioneering species from the ones tha 


presently live in the valley. 

WITNESS JAKIMCHUK: Mr. 
Bayly, may I interject hete for a moment? 

Q Certainly. 


A I realize I'm not a 


| 


| 
| 
| 


cr 





plant ecologist. However, you did use the word "buffalo! 


and -- 


(LAUGHTER) 


-- I feel entitled to clarify a remark. I believe this 


line of questioning started with you stating or 


implying that agronomic species have displaced natural 


grass communities on the prairies. Well, that is not 
so. The short grass prairie in Alberta and Saskat~- 
chewan is dominated by a species called blue gama 
grass, bouteloua gracilis. I was just down in the 
short grass prairie last week and once again I was 
impressed with the fact that even in the raising of 
cattle, cattle have replaced bison as the major 


grazers in that community. Even with the extensive 


| 


| 


| 


| 
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cattle ranching that does occur, there are very few | 
attempts to cultivate that land for the production 


of domestic grasses because of the constraints, 


climate and soil. So in point of fact, there has not 





been a displacement on the short grass praire. The 
short grass prairie is by and large extant. | 
Q You would agree with 


me, I expect, Mr. Jakimchuck, that when you do try 


and do that you very often end up with some sort of 


a disaster, you end up with an area that the dust | 


blows around in and it's better in areas like that 
very often to leave the species from the point of view 
of the security of the plant and soil system. 

A Well, there are extreme 

| 

any further except to make that particular point. | 

Q Yes, and I appreciate | 
that. Gir. But this has been a concern, Mr. Dabbs, 
expressed by people on both sides of the Canadian- 
American border that the prairie grasses, albeit over 
a great long period of time, put something into the 
soil which made them very fertile from the point of 
view of growing what we traditionally know as grain 
crops, but that we couldn't replace a lot of that 
with some o£ the fertilizers that we tried to use 
without finding that we had to keep adding more and 
more of them just to keep up. Is that fair to say in 
a layman's approach to your topic? 

MR. MARSHALL: Does that have 


anything to do with what we are here about? 
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MR. BAYSY*s Well, Mr. 
Commissioner, the reason that I raised this question 
is not because I'm trying to revegetate the prairies. 

MR. MARSHALL: Thank you. 

MR. BAYLY: But I am concerned 


with the fact that a different plant regime may be 


introduced into the Northwest Territories that may last 


a lot longer than the length of time that it is pro- 
posed that gas be taken out by Arctic Gas, We have 
already heard that there are other facilities, there 
are other possible disturbances to which these species 
could migrate. This could last over a period of many 
decades, and what I am trying to do now, if I may, is 
to analogize from a situation that Mr. Dabbs knows 
to the possibility of there being a regime, a system 
of plants and soil established here that may be in 
trouble if these species do take over large areas 
because of continued disturbances. 
THE COMMISSIONER: Well, I 
think that links it up to our present concern and 
Dr. Dabbs, go ahead and comment on that proposition. 
WITNESS DABBS: Well, whether 
you attach the prefix "agronomic" or whether you don't, 
they both play the same role, for a short period of 
time. The truth of the matter is they are)being of 
the same genus, the grasses, plants that would invade 
a natural disturbance, they perform precisely the 
same role with almost precisely the same plant body, 


the same plant parts, the same breakdown components. 


If you were to -- if you had come with the Commissioner 
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af and examined the Sans Sault test-site, you'd have | 
2 seen the fact that they are soon replaced, even within | 
x. a few years by other native pioneering species and | 
4 species who have found the site then Suitable for | 
5 their invasion, they would be secondary in the ape cM 
6 | ional process, and your fear of their persisting for 
7 a long time would soon be removed from your mind if 
8 you were to observe. It's one thing, as il say, to 
9 100k ata . table of data, and we could do that; 
roe but the more convincing is to take a look at these | 
11 plots and see how in five years they are replaced 
12 by other native species in a more diverse complex 
La community being built up there, which follows the 
14 normal succession processy had we seeded it or not. 
15 All we have really done by seeding it is reduce the 
16 time period between initial disturbance and ina ced 
17 colonization which if left be, maybe several years. 
18 Sometimes it's only a year, depending on the situation,| 
19 and the seeding program is only one of eliminating 
20 that time period where there is no protection. But 
ah the function these plants play in the total restoration 
oe of the area is precisely the same as any native 
23 material. 
24 Q All right, well let me 
25 | lead you down another road, if I may, and that is this 
26 | one, that -- and I think it's relevant, Mr. oMarsiaelL. == 
Pa | I saw you getting closer to the microphone. : 
28 MR. MARSHALL: I'm must turning 
23 my best ear, Mr. Bayly, that's, all. 


MR. BAYLY: You have stated 
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1 that there are going to be areas where you will expect | 
é disturbance and the necessity of doing your reseeding 
3 project where either something has disturbed the seeds 
4 or where tey've drowned out, or where repairs have | 
> had to be done and spoiled your plot. Should this 
have to be done in a Single area several times, I'm 
gesuming that ‘quis’ “a “Wot or féertrlizer woule —— +E | 





mean quite a lot of applications of fertilizer might 


be used, say one for each seeding. "Ys “Ehate Pair 'oS 
say? 

A Not necessarily, but 
generally that might be the approach. 

Q Yes, so it might well 
be ‘that Gf "there’ were a particularly difficult area 
Or ag series of particularly difficult areas there 
might be several applications of chemical fertilizer 


to the soil, perhaps having nothing to do with the 


nnn nee EEE I ENS EEESnEE ESSERE 


soil's capabilities but having to do with some 
mechanical problems that necessitated re-disturbance. 

A That could be. 

Q Now have you done studies 
on the soil in the various areas? I realize your 
main studies have been done at Sans Sault, but in the 
various areas to determine what happens to this organic 
material which has only partly decomposed over a very 
long period of time, if you keep adding fertilizer 
several times over a short period of years? “Will it 
change? 

A I can't say that we have 


had a particular program along those lines with those 
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RUPNABY 2, GC. | 
' 
| 
| 


objectives. If it's required in the first example, as 
you were building it there, that there is a need for 
repeated seeding and perhaps fertilization, that would 


be in a case where you have exposed mineral. soil, 





not one of organic soils. So whether or not we have | 

seed and | 
to repeatedly/fertilize an area of mineral soil doesn't 
have anything to do with what repeated fertilization | 
of organic soil would have, mean, because in those 
cases they are in depressional or level areas to have | 
built up that amount of organic material, and there | 
would be no need really for repeated maintenance of | 
those kinds of sites, so the possibility of your 
first example taking place in an area where there woul 


be deep organic soils, i don"t think exists. 
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Q ALL PAght,. now or 
removed though from mechanical disturbances to 
not of the 


disturbances by the creatures that are//concern of 
you but in particular of Mr. Jakimchuk and various 


other people on your environmental panel, Dr. Gunn, 


being one. If in certain areas animals or birds make 


it necessary to re-vegetate either a hundred foot 
stretch or more, you may be in low areas. I know 


they are not going to eat the fertilizer and that 


may be what you are going to try and tell me and maybe 


that's all you have to say that you don't have to 
refertilize. 

A Tl think 2f you Fecals 
Dr. Gunn's slides yesterday, the birds did a lot of 
eating and they did a lot of fertilizing toc. 

©) Well, would that be 
sufficient for your grasses? 

A Well, there may be 
a need for some small addition of fertilizer. 

Q Yes, it's good enough 


for the native species, I take it. 


A It seems to be, yes. 

Q Yes, but you want to 
make sure you have -- 

A In an area 


where there is very little or no erosion potential, 
it simply happened to be picked clean by geese, we 
wouldn't be excited in any way to rush out there 


with a lot of seed and fertilizer because it isn't 
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: going to go anywhere. There's no erosion potential 

; in that case. 

r Q Ad ly miaghtss « Bute mayer | 
r suggest to you there is in the first couple of years | 
; that problem associated’ with ponding, with slumping 

° because there may be no gas, no chilled material in 

i the pipeline and that's what -- one of the things | 
: you want to preserve by getting these grasses to | 
t grow quickly? 
10 

A If there is going to 

3 be ponding or slumping that's a situation that all the 
+ grass seed in the world isn't going to solve. That's 
ia an engineering problem but if we have to, we'll -- 
ui after they have gone back and repaired that, then there! 
i will be a need for additional seed and fertilizer but 
16 


it would be on a new surface, on additional material 


added. 

THE COMMISSIONER: Well, I 
think we'll adjourn for coffee. Mr. Bayly, I take 
it you won't be much longer. 

MR. BAYLY: No, sir. 


THE COMMISSIONER: I'm sure Mr. 


bo in) nw No Nh = — 
> WwW iss) = oO oO CO 
ali - 





Bell will. not have any questions. I'm sure Mr. 
Goudge has only a very few and that will mean that 
23 maybe this afternoon we can move on to fish. So we'll 
3 adjourn for coffee. 
ai (PROCEEDINGS ADJOURNED FOR A “FEW MINUTES) 
28 
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| 
2 | (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) | 
3 QO Mr. Dabbs, when we were hate 
4 to break, I was about to read to you a passage that I 
5 will be quoting here from Aldo Leopold's "Sand County Almanac” 
6 | On Galena se for eodeaee anil expressed I think the 

4 kinds of concerns that my clients have for the intro- 

8 duction of species that are not presently in the area, 

9 to the area as a scientific concern and perhaps you 
10 could respond to this passage by suggesting to me whether 
cae you agree that these are concerns, either which you have 
19 already dealt with in your studies or which you feel 
13 should be dealt with or shouldn't be dealt with. And 

14 it is at that volume on page 272 at the beginning of 

15 that chapter called, "Wilderness for Science". And it | 
16 states, "That the most important characteristic of | 
i an organism iSthat capacity for internal self-renewal | 
18 known as health. There are two organisms whose process 
19 of self-renewal had been subjected to human interference 
20 and control. 

a | One of these is man himself, 

22 medicine and public health. The other is land, agricul- 
oS ture and conservation. The effort to control the health 
24 of land has not been very successful. It is now generally 
25 understood that when soil loses it's fertility or 

26 washes away faster than it forms, and when water systems 
eT exhibit abnormal floods and shortages, the land is sick. 
28 | Other derangements are knows 


a as facts but are not yet thought of as symptoms of land 


sickness. The disappearance of plants and animal specie 
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| 
Banfield, Dabbs, Gunn, sana 
without visible cause despite efforts to protect them 
and the eruption of others as pests)despite efforts | 
to control them,must in the absence of simpler age 
tions be regarded as symptoms of sickness in the land 
organism. 

BeChoaxre Mceuring\ too 
frequently to be dismissed as normal evolutionary event 
The status Of thought on these ailments of land is 
reflected in the fact that our treatments for them | 
are still prevailingly local. 

Thus, when a soil loses 
fertilitynweipore on fertilizer fort best alter its 
tame flora and fauna without considering the fact that 
its wild flora and fauna which built the soil to begin 


| 
| 
| 
with may likewise be important to its maintenance. | 
It was recently discovered, for example, that good | 


tobacco crops depend for some unknown reason on the pre 
et eee soil by wild rag weed. 

It does not occur to us that 
such unexpected chains of dependency may have wide 
prevalence in nature. When prairie dogs, ground 
squirrels or mice increase to pest levels, we poison 
them but we do not look beyond the animals to find the 
cause of the eruption. We assumethat animal troubles 
must have animal causes. The latest scientific 
evidence points to derangementsof the plant community 
as the real seed on rodent eruption but few exploration 
of this clue are being made. 


Many forest plantations are 
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1 

° producing one log or two log trees on soil which 

3 originally grew three and four log trees. Why? | 
4 Thinking foresters know that the cause probably lies | 
5 not in the tree but in the microflora of the soil and 





that it may take more years to restore the soil floor | 
than it took,to restore the soil’ floor than it took to | 
destroy it." | 

Now, that is a dated piece. | 
It is written in the 40's. It falls into the category | 
which Dr. Banfield would call the broad brush or the | 
dooms day outlook to things but it expresses a general 
concern and it is this kind of concern with which you 


as the head of the re-vegetation part of Arctic Gas's 





Environmental Project,went into re-vegetation with. Is 


this is one of the approaches you took. 


MR. MARSHALL:Sir, I feel I must object. 
I am sorry I am being a bit of a nuisance this after- 
noon but if Mr. Bayly wants to get philosophy into 
evidence, surely he can call a witness to put that | 
philosophy in. 

Now, he has read a passage ae 
has got a collection of all sorts of things in it, Pe, 
of which, looking at the faces of the panel as the 
comments were being read, some of them might challenge 
or at least want to look at the authorities that support 
them and so on. 

Now, to quote a very lengthy 
philosophical passage and then to ask any member of the 


panel a question based on that, when they haven't the 
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thing in front of them, they haven't had an opportunity 
to look at it, seems to me is asking too much of them. 

MR. BAYLY: Mr. Commissioner, 
may I respond to that? 

THE COMMISSIONER: No, you 
don't have to respond. I think Mr. Marshall has 
charactergzed it. propery + dst douinevaysensel ariphilo-— 
sophical attitude towards the environment but I see 
nothing: wrong),-in, asking Dr.» Dabbs, to..comments.on: ait. 

I would like to have Dr. Dabbs comments. 
MR yBAYLYe— Thank woes. 
THE COMMISSIONER: Ask him to 
maybe 
say Leopold is right or he is wrong. Surely/he will 
say that but I anticipate he might comment on it and 


that is as far aS we can go. 


MR. DABBS: I think I can make 


my answer shorter than the discussions6£ objection by 
saying-- 

MR. MARSHALL: That's what we 
call progress sir. 

THE,COMMISSIONER: , That is an 
attitude I have sought to encourage since March 3. 

MR. DABBS: I really quite 
agree with everything that is read from Leopold's work. 
It is a classic and in our discussion two weeks ago 
when I was here on panel,two, in response to a question 
put to me by the Commissioner himself,I believe I starte 
by indicating that we viewed that as a ligitimate 


concern when we started our work. In the light of the 
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evidence we have to date and thinking about it ona 
theoretical and practical basis, we have come to the 
conclusion that I have lead in evidence here and I 

think that is the extent of my comment. 

Q All right. So, keeping 
that in mind as a philosophy that you have followed in 
your studies, you are not therefore concerned that 
introduction of these species from another area as 
pioneering species will disrupt the present system but 
will help to restore it, perhaps even more quickly than 
it would have been restored by using local pioneering 
species. 

A Yes, sir. That is what I 
have been trying to say. 

@ Ahbkeright: iNowsg going cen 
to another area which I believe is related to this. 
You are governed and we all are governed in matters of 
collection of and approval of seed by the Canada Seed 
Act and you referred in your evidence that certain 
species being recently approved under that act by, or 
actually under the regulations of that act and what I 
would like to ask you is whether you know df any 
of the native species you intend to use have already 
been approved under that act? You may not know that. 

ha Rovajust<ea point <ofrelari= 
fication,the Seed Act controls quite a range of things 
as you know, but what we propose to use as I identified 
in my prepared evidence, are two varieties sir, not 
species. 


The species involved are-- There are many 
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Banfield, Dabbs, Gunn, Hemstoc 
Jakimchuk, McCart. 
Cross-Exam by Bayly. 


| 
| 
1 
*| licensed varieties of those species. 
3 Or i understand. | 
4 A The purpose of the Seed Roel 
5 and its associated regulations is to control the | 
6 | genetic purity for the protection of everyone associated 
: with the agricultural trade to ensure a standard for | 
8 commerce, within the field of agriculture. It is not | 
) the intent of the act to licence plant material for 
10 any other reason and that is my understanding. | 
_2 Consequently most of the plant 
12 material in North America is clearly not licenced. It 
13 is native. 
14 Q Yes. It controls the sales 
15 of certain varieties. | 
16 A~ That's all it is intended | 
27 ror. | 
18 Q Yes. And so if you were 
19 buying some of the varieties that you have suggested, 
20 you would be spending a sum of money on in your evidence, 
21 would some of these be native grass seeds, native that 
22 is to the area north of the 60°N? 
23 A Sir, I am not sure what you 
24 are referring to in your question? 
25 Q You have referred in your 
26 evidence to having to spend some money on a quantity 
27 of seeds through a seed ,broker. 
28 | Roevec sir. Okay, 1 dics 
29 | 


The value of about something like half a million dollars). 





as Q Yes. And some of the seed 
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7 








that you would be using, would be ones that Arctic Gas 


2 that you will have to purchase, I believe, is species | 
3 which are native to this area. Is that correct? | 
4 A -@he contracts referred to | 
5 there are commercial varieties and the contract eee 
6 | well that is not what your asking. 
7] O So, your using=- 
8 | A They are commercial varietiés 
9 as we have discussed it here that are genetically 
10 related to natives, yes. 
ice Q Yes. But if you were-- 
Ip2 So, your just talking about buying the commercial | 
ue} varieties through a seed broker? | 
14 A ‘That's right. 
15 QO But any other varieties | 
| 


or Northern Engineering would be growing or collecting 
for the purpose of mixing for the various plant com- 
munities where they are to be seeded? 

A. That’s so, yes. 

Q Yes. Now, the one area tha 
we did not discuss when I was asking about whether the 
pioneering species that you introduced might become the 
pioneering species in disturbed areas was in the area 
of fire. Can you express an opinion as to whether all 
or some of the pioneering species which you ey 
to introduce might well become the pioneering species | 
in a fire area that was on or adjacent to or close to 


the pipeline right-of-way-? 
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Dabbs, Hemstock, McCart, Gunn, 

Uakimchuk, Banfield 

Cross-Exam by Bayly 

A They may form a minor 
component of the colonizing group. 

QO Alisright. ,Youshavyen t 
tested to see whether if you just spread them over 
a fire area whether they would generate? 

A NO} 

MR. BAYLY: Those are all 
the questions I have. Thank you. 

THE COMMISSIONER: Thank you 
Meo Bayly. 

CROSS-EXAMINATION BY MR. BELL: 

MR... BELLE. .O I have followe 
with interest the discussion about Canadian Arctic 
grass especially the colonizing variety. And, of 
course, the issue of succession is on everybody's lips | 
these days. I would really like to jump in,up to | 


my knees,but it appears that Mr. Bayly and Mr. Anthony 





have canvassed all of those aspects of the topic which 
are of interest to my client so .T'll pass’ to Mr, 
Goudge. 

CROSS-EXAMINATION BY MR. GOUDGE: 

MR. GOUDGE: Q sya Re edhe: Saceog 
be very brief. Mr. Dabbs, you adopted, I think, in 
your evidence in chief the impacts as recited in 
Volume 14DN of the application as being those impacts 
on vegetation that you see. 

WITNESS DABBS: A Yes, sir. 

Q Do you contemplate as 


well that there will be any impact due to the building 
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Cross-Exam by Goudge 


Dabbs, Hemstock, McCart, Gunn, 


and operation of the line on vegetation off the right- 
of-way due to changes in drainages and moisture regime? 
A That situation has been 
considered quite seriously. In fact, I think, perhaps 
many members of this panel were quite instrumental in 
pressing for. Dr,, Clark and his group to, proverto us 
that they could, in fact, provide the drainage across 
the ditch to ensure that there would not be a sSignifi- 
cant alteration in moisture status down slope of 
the right-of-way and I therefore have concluded that, 
being assured by these people that they can design 
and provide for cross-ditch drainage;that there would 
not be significant change or significant impact of 


the vegetation. 


Q And you're so satisfied. 
A Yes, sir. 
QO Moving to. fire, Mr. 


Dabbs, Mr. Hemstock describes that in his evidence in 
chief as being a destructive natural phenomenon. As 


a vegetation man, do you agree? 


A As a-plant secologist, 
NO; sl cont. 

Q How do you characterize 
fire? 

A As a natural component 
of the landscape. 

fe) Do you agree that there 


will be an increase in the likely occurrence of fire 


due to the pipeline construction and operation? 
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Cross-Exam by Goudge 





A I really have no reason 
to believe that there would be an increase just ai 
of the presence of the pipeline. Evidence however from| 
fire studies say in the Yukon show that ure aie 
ities there is quite often an increase in the frequency 
of fires,so if there is an increase of population in 
communities I think it is reasonable to assume that 
because of human error. 

Q That appears to be a 
rule of nature, doesn't it? That when the population 


increases in the north, fire risk increases? 


A Ves se Garuand,.that.~s=— 
it would only be in the context that I would foresee 


an increase in fire frequency. 





QO And you would assume that 
| 


that rule of nature as I put it would apply in the 
case of the construction and operation of this. line? 
Axi Cons tmauction may, not 
have that much to do with it but generally I would 
agree. 
Q Has CAGSL developed any 


predictive, device to indicate for us the increased 


a EOE OTE NR EL a 


risk due to the construction and operation of the 
pipeline? 
A Not that I'm aware of. 
12 Are you prepared to 
put any percentage on the increased risk? 
A I don't myself foresee | 


it as an increased risk and I could conclude that there 
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1 Cross-Exam by Goudge 

5 may be an increased frequency but in terms of a risk 
3 I don't foresee it as an increase. 

4 Q Are you aware of what 

5 contingency plans the applicant has got in process to 


deal with fires that may occur in the area of the 
pipeline? 

A L-COuLOn: tasay thac 
I'm familiar with any contingency plans. 

Q You have had nothing to 
do with the preparations of any plans that the 
applicant may have in that? 

A It's not been my respon- 


sibility. 





Q I see. And you have had | 
no imput, I take it into the development of those | 
plans? | 

A If there are any plans | 
that Mr. Hemstock could comment on in the imput we 
might have or could have played in the evolution 
of those would simply be based on our study of fire 
and fire effects. 

Q Mr. Hemstock, have you 
had any participation in the development of the 
contingency plan to deal with fires in the area of the 
pipeline? 

WITNESS HEMSTOCK: A No, 
sir, other than the general comments which we have in 

of the pipeline 
the application that the routine inspection Avill aid’ 


in the earlier detection of the fires and I think 
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Dabbs, Hemstock, McCart, Gunn, 

Jakimchuk, Banfield 

Cross-Exam by Goudge 
historically that earlier detection and the availabilit 
of the material and people to fight fires has resulted 
in smaller acreages being burned. 

We have also said that 
we would provide ,where useful,men and equipment to 
help in the control of fires along the general corri- 
dor. 

Q Let me ask you this. You 
are aware of the applicant's proposal to burn brush 
on the right-of-way after clearing? 

A Yes, sir. 

Q And you are aware that 
that burning may result or would you acknowledge that 
it may result in fire getting down into the organic 
mat and overwintering so to speak to spring up the 
following year. Is that a risk? 

A I suppose it's a risk. 

I would put it at quite a small risk because we've 
said we would intend to burn it over the pipeline 
ditch or the area which is going to be the ditch and 
I woulda think that the subsequent ditching process, 
the backfilling, construction of snow roads over the 
area and so on would pretty well take care of any 
concern in that area but there is a possibility that 
the organic material might harbor a fire for a long 
time. yanaees yas ces 

eu wed Varden = Q And wouldn't it be 
desirable“to develop a special surveillance the 


following spring to take account of that risk? 
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A Well, that kind of 
surveillance is provided by the regular routine 
pipeline surveillance which will be provided. 

Q You are satisfied that 
a fly-over surveillance would be sufficient? 

A Yes, sir. 

Q Would you ever contemplat 
that there may be a need during the summer,insofar as 
summer operations would be a part of the construction 
program, to cease work because of high-fire risk? 

A I think it's not very 
likely, we would be confining the work in summer to 
a pad and compressor staging sites and so on. And | 
I would think the chance of there being an impact from 
that would be quite slight. 

Q There is no doubt however, 
that north of sixty, particularly in the valley is an 
area which can get very dry and very fire prone in 
the summer? | 

A That's right, yes. 

Q And if that were the case 
you would be able to foresee that eventual ity. Perhaps 
only rarely but it may occur. 

A ttumay occur, yes. 

Q Now, finally, Mr. Dabbs, 
you dealt with Mr. Anthony this morning about snow 
roads and as I understood you, you acknowledged the 
need to develop some criterian for getting off a snow 
road at the end of the winter construction season to 


avoid vegetation damage? : 
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Cross-Exam by Goudge 

WITNESS DABBS: A uf 
think we actually in Mr. Hemstock's discussion es- 
tablished the one and only criteria. 

Q Yes, Mr. Hemstock said 
he was satisfied with the criterian that had ensured 
no breakthrough of the pavement, as he called it. 
Would that satisfy you? 

A Yes. 

Q I take it you're no 
longer concerned about damage due to simply to compac- 
tion under the snow road? 

A No, if the snow road is 
built "properly". In other words, if there is suffi- 
cient penetration of frost in the fall and early 
winter then compaction would not be a problem. 

Q If there is compaction 
you stick by your answer of this morning, that if 
compaction becomes significant, vegetative damage 
occurs? 

A If it were to take place 
then, yes. 

Q Yes. So that both 
of you, I take it, and I'll ask both of you to answer 
would be satisfied with the criterian that got the 
spread off the snow road in such a way that there was 
no breakthrough of the snow road paving. Mr. Hemstock, 


would you be satisfied with that? 
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Cross-Exam by Goudge 

WITNESS HEMSTOCK: Yes. 

WITNESS DABBS: Yes, I would 
too. 

Q Do you have any sugges- 
tions for us, or any help for us as to measuring 
tools that might be used to ensure that? 

WITNESS HEMSTOCK: No, I 
think that the method to ensure protection is regular 
inspection by people on the right-of-way and I just 
don't think that there is any instrument that can do 
a better job than a person there looking at what's 
going on. 

Q Provided that he can 
make a prediction which will allow the spread to get 
off before breaking through the pavement. 

A Yes, and we would expect 
to have at least some warning on that because you-- 
when you see the pavement softening, and some chance 
of breakthrough, first indications of breakthrough 
then the operations would have to be carried on during 
the evening or the night periods when you do. ‘get some 
frost and clear it out in time, and normally you have 
enough warning to take care of that demobilization. 

Q Then lastly, in answer 
to Mr. Bayly, I think, Mr. Dabbs, you were talking 
about the leaving of merchantable timber on the right- 
of-way to be available on a priority basis for 
communities. Is there a risk that that merchantable 
timber will go unused, resulting in rot and accompany- 


ing problems? 
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WITNESS DABBS: I suppose there 
is a risk in very remote areas, very remote river 
flood plains. 

Q You would agree with me 
that if it does go unused and does rot, it causes 
problems, 

A I could agree with you 
if you could identify the problems perhaps. 

Q Well, do you agree that 
there are préblems, or is it just a simple assertion 
that there are no problems caused by the TOCLINgG OL 
merchantable timber? 


A Tt's a matter of 


quantity, I suppose. If it happened to be a large 





quantity left to dry and rot, that in itself is 
perhaps a source for fuel for fire. if think there is 


a remote chance that it could harbour disease. 


Q In order tO ayoLla that 
would it not be preferable to transport the merchant- 
able timber to where it would be used? 

A To avoid it, I Suppose 
that would be preferable, yes. 

MR. GOUDGE: Those are all the 
questions I have. Thank you, oh ae 

MR. MARSHALL: I'm bringing 
him back specially. No, I expect the re-direct, if 
any, Mr. Gibbs, would wait till the end of cross- 


eamination of the panel. 


CROSS-EXAMINATION BY MR. GIBBS: 
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| 
| 
Q Mr. Hemstock, would you 
turn to page 2 of your prepared evidence? 

WITNESS HEMSTOCK: Yes sir. 
Q And, DIvect tous’ atten- 
tion to the last paragraph and the last couple of lines 


ft 
and ask whether the continuing monitoring support of 


u 
the Board is still continued by Canadian Arctic Gas. 


A Yes sir. 
Q On the same scale as it 
has been in the past? 
A Not on the same scale in 
terms of total dollars per year. We have provided a 


budget to the Environmental Protection Board this year 
for the continuation of their meetings and for their 


attendance to - hearings. 


Q Woulkdyoulturn tte’ page 


a 


4, please? And in respect to the last sentence of the 


farst paragraphmyouw,idesttake) Ltyr wildy confirm thats the 
coastal route now includes the cross-delta route? 

A Mali ntommatronems that 
the company has indicated to the National Energy Board 
that they will be filing the cross-delta as a prime 
route within the next several days, or perhaps weeks, 
and at that time it will then be the prime route. 

Q Welle youmGgnformatwon is 
mdatriexdut: of date, Mr. Hemstock. I was there when 
Mr. Goldie announced that the company had adopted)now 
formally adopted the cross-delta route as the delta 
end of the prime route, and you're satisfied with my 


informing you o f that, that takes a little bit more 
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the environmental impact along the route. There are 


i, recent than your information that they anticipated 

2 doing so? 

3 A Yes. 

4 THE COMMISSIONER: Maybe the 

5 mail being held up accounts for the surprise. 

‘ MR. GIBBS: Mr. Marshall 

q gets to use the telephone. | 

g Q And will you look at 

9 paragraph 3 on page 4 and confirm for the record that 
10 the $12 million environmental program to the end of | 
1h 1974 was paid for by the Canadian Arctic Gas sponsors 
12 On equal shares and one of those was the Alberta Gas 
13 Trunk Line Company. 
14 A That's my understanding. 
2c Q Now, will you turn over 
1G to page 5 and the first full paragraph after the 
oy paragraph numbered four where you speak of monitoring | 
18 the pipeline fiom engineering “or operating standpoint | 
19 will also provide the facility for the monitoring of 

| 


you intending to speak of monitoring during the 
operations and maintenance phase? 

A Yes sir. 

Q How will the monitoring 
be done, Mr. Hemstock? Walking, by flying, by some 


wheeled vehicle? 


major part of the monitoring will be with the routine 
flights over the pipeline right-of-way,where an 


experienced biologist would accompany the people who 





A I would expect that the 
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1 inspect the right-of-way for engineering reasons, and 

2 I would expect that it would also be added to by 

3 specific investigations of perhaps particular sites 

4 that were of concern, 

5 Q You expect your monitorin 
6 | party to consist of, at the least, of an engineer and 

7 a biologist. | 
8 A That Sert Of thing; -yesi. 

9 Q How frequent will that 

10 monitoring occur? 
11 A I believe the application 
12 has said one to three flights per month. 
5 Q And) =—— 
14 os Sorry, I can't remember | 
15 the exact number of flights, but it is in the applic- | 
16 ation. | 
17 | Q -- I believe it was in | 
18 your evidence of one to three times a month. | 
19 A TM think thav-s correct, 
20 yes. 
21 Q And it's your evidence, 
22 Mr. Hemstock, that a biologist in an airplane going 
23 one to three times a month will be able to spot any 
24 environmental damage that might occur along the right- 
25 of-way? 

26 A I think in general that's 
Zi 


correct. I would foreseé that there might be some 


28 special cases, for instance the monitoring of 
29 particular populations might be done on a more 
30 


regular basis. For instance, the arrival of say the 
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calving -- the caribou into the calving grounds would 
be something that we would want to watch quite care- 
FULLY. 
Q Tell me what height the 


monitoring aircraft Wild LLY at. 


A Again, as I understand it 


the flights are normally quite low level, in the order 


perhaps of 150 feet above ground, and we would be 


controlling those flights with respect to environme nta 


concerns,at specific times of year. Dr. Gunn, for 
instance, would advise that there may well be certain 
times where we would be required to fly at higher 


elevations. 


Q I take it you're prepared 


Mr. Hemstock, to acknowledge that it's going to be 


petty gitfticault for a biologist at 150 feet in an 


airplane to spot any particular damage to the revegeta- 


tion progranthat Mr. Dabbs has instituted? 

A Well, Mr. Dabbs could 
certainly reply to that. It would be my feeling that 
the erosion and the bare areas would be quite visible 
from an aircraft. Perhaps Mr. Dabbs could comment. 

WITNESS DABBS: I believe I've 
suggested that the combination of visual inspection 
and those areas where there is potential for loss 
of plant cover from erosion or other causes to be 


monitored with the idium scale of color and color 


infra red photography to supplement a visual inspection 


That would very accurately illuminate those areas. 


Q ALi vight. Dr. McCart, 
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Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 
Cross-Exam by Gibbs 
would you turnto page 20 of your evidence? The first 
fill paragraph after paragraph No. 3 at the end of the 
paragraph you say: 

"We will continue to add to our list as new 

information becomes available." 
And your list is a list of potential critical areas. 
What kinds of information do you expect to receive 
which will assist you in adding to your list of poten- 
tial critical areas? 

WITNESS McCART: Well, there 

are a large number of agencies working in the area 
and as information becomes available we, as I pointed 
out, I think in my evidence in panel 2, have prepared 


this stream catalogue as a loose-leaf so that we can 


add information, that we can rate either ourselves or 


information that other people generate, concerning fish 


populations. 
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1 Q My question is, what : 
2 kinds of information do you expect to have to enable | 
3 you ta add.to your. list.of critical, areas? | 
4 A I thought I'd answered | 
5 thatguestion. What kinds of information? 
6 | Q Yes. 
7 | A Or what kinds of areas? 
8 Q Beg your pardon? 
2 A Spawning and ae 
10 areas of fish primarily. | 
11 Q Will you turn to page | 
12 21, please, towards the end of the first full paragraph! 
13 is this sentence: 
| "Arctic fish populations are resilient, however 
aa and even Arctic char populations are unlikely | 
16 | to suffer permanent damage as long as sedimenta- 
17 | tion <1 Ss. .shortsterm | 
18 Could you define for me your understanding or your | 
19 intention in that sentence ,of the meaning of the word | 
20 "treasi lient"? | 
21 A Arctic populations in 
22 | general are adapted to a rather variable environment, 
23 in that they are unlikely to be -- the populations are 
24 | unlikely to be destroyed or markedly reduced, the 
25 size of the population, in the face of.a short-term 
26 | perturbation such as an increase in sedimentation or 
27 something of this nature, unless, it is so catastrophic 
28 that the population is entirely decimated. 
29 | Q Well by "resilient" 


a as do you mean that if a spawning ground is made unusable 
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1 they are adaptable enough to select another one? 

2 A Well, probably not because 

_ offourse Pithink thet these areas’ that they! iuse’ as | 

4 Spawning grounds are in fact circumscribed, .they are 

5 used traditionally, they are areas in which open 

6 spring water or ground water are available, are rather 

7 circumscribed. 

8 | Q Then by "resilient" do | 

9 you intend to convey that "f yowlost of a™fish *poepula- 
10 tion in a particular river, a year's egg spawn, that 
Pou that would not seriously affect the fish population? 
12 | A Twould think that they | 
£3 | are probably capable of withstanding this kind of | 
14 | PSU Ee peyes*: | 
15 | Q And with respect to | 
16 | Arctic char, wuld you intend the word "resilient" also | 
1? | to convey that if those fish which would have spawned | 
1a were'-lost through ‘some ,action “in the stream that that | 
| would not seriously affect the fish population? 
20 A Well, that would have a | 
21 much more serious effect because you would be i ree 
22 a large number of year classes, because of course 
23 spawning population is made up of a number of year classes 
24 | Q But if it were only a 
eo one-year loss you would expect over a period of years 
26 | for that to be restored? 
24 A The loss of a single | 
28 year class, yes, I would. 
20| Q And is that one of the 

p30] intentions you had in using the word "resilient"? 
r 
| 
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previously talk of damage to eggs and spawning fish, 





| 


Banfield, Dabbs, Gunn | 


Hemstock, McCart, Jakimchuk 
Cross-Exam by Gibbs | 


aA Yes. 





Q And you speak in the 


| 


same sentence of permanent damage and I heard you 





but I've been wondering about damage to the food supply, 


| 


whether these type of sedimentation concerns could also 


be a concern because of possible damage to the Arctic 
| 


char) food supply . 


A Certainly, we've gone 





through this in considerable detail in Volume 15, 
and it's also included in the application, discussion 
of exactly these problems. 

Q And that again,if there 
were sedimentation damage to the food supply again, 


you could, reduce’ the population in any, particular 





stream by -- because of that. 

A ifn pack: vou drd 
reduce the food supply, you would have an effect on the 
population, yes. However, I should point out I don't | 
think this us likely to-cecur, 2m any of the areas 
where the pipeline passes in the vicinity of Arctic | 
char populations within the Yukon Territory. | 

Q Will you turn. te page | 
23, please, and \itdirect your attention to the paragraph 
about berm construction in the Mackenzie River at 
Swimming Point, and the Great Bear River, and from 
the Great. Bear River; and I, take it, Dr. McCart, that 


you believe that the impact on fish from the berm 





construction in each of those rivers can be kept to a 


fairly harmless minimum. 
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Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 
Cross-Exam by Gibbs 


A Yes. 


Q And that in reaching that 


viewpoint you gave consideration to all of the aspects 
of construction of the berm and how long it would be 
in place and the activities that would take place 

“Upon Lt. 

A Well, in this particular 
instance I think I'm speaking only of the velocity 
changes. 

Q But in order to’ speak of 
velocity changes, you would surely have to know some- 
thing about the construction of the berm, 

A ves. 

Q And in the case of each 
of those rivers, the Mackenzie at Swimming Point and 
Great Bear River, can you tell me how long the respec- 
tive berms are expected to be? 

A I discussed this with 
Mr. Williams, I think, several weeks ago, and my 
understanding is that they would be placed -- they 
would be put in place as the spring flood was subsid- 
ing and would remain in place until sometime during 
the course of the winter. 

Q Sorry to interrupt you. 
I didn't mean length in the sense of time, but length 
in the sense of distance. 

A I have seen plans for 
both of these, and I can't recall what it is but I 
suspect something like 50%, for instance, of the Great 


Bear River, and as far as the other location goes, 
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Banfield, Dabbs, Gunn 


Hemstock, McCart, Jakimchuk 
Cross-Exam by Gibbs 
most of the berms are actually in a very Shallow area | 
and it's not, does not impinge on the main channel 


bed. | 


Q Well, the fact is that 


the berm in the Mackenzie River at Swimming Point 
is intended to be some 1,400 feet long, is it not? 

A I'm not certain of the 
dengti. But as - say, most of At is in very shallow 
Waters 


Q i“m coming to the 





depth of thewater, but I think your own reference 
in response to question 44 of the Pipeline Assessment 
Group tells us that™1lt"s going to be 1,400 feet long. 


it's ate page 44-1°6f ExXhibit’ 70, and do you see that 


| 

reference’ to Swimming’ Point, Téngth of berm, 1,400 feet? 

A Mec, | 

Q And the length of the 
berm at the Great Bear River, 400 feet. | 

A Yess 

Q And in each case that's 
approximately one-third of the way across the river. 
Ts enae, Corcect: 

A I don't know the distance 
across these streams. 

e) Well, I wonder, Dr. 
McCart, how you can talk “about vélocity if you don’t 


know how far across the river the berm is going to 





reach? 
ge I didn't make the 


velocity calculations. They were made by a hyrologist. 
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Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 
Cross-Exam by Gibbs 
Q I understood you to say 
that your main concern in these berms was the increase 
in water velocity, in fact you say that the former, 
in that same paragraph, speaking of the berm constructi 
onthe Mackenzie River: 
"The former would result in only slight 
increases in water velocity," 
but you have no personal knowledge of that. 
A Well, I discussed this 
with people who made the calculations, sir. 
Q Yes sir, but you have 
no personal knowledge of the difference in water 
velocity which will result by the berm construction in 
the Mackenzie River at Swimming Point. 
A Well in the sense that 
I didn't make the calculations. 
Q Well, in that sense you 
have no personal knowledge of it. 
A Yes. 
QO All right, we're going to 
come to what you do know about it in a few minutes. 


Do you know how wide these berms are intended to be? 


A No. 

Q Beg pardon? 

A No. 

Q Weld, “20 you look at “your 


reference to the response to question 44 to the 
Pipeline Assessment Group, you will find in the second 


full paragraph you state: 


| 





| 


| 
én 
| 
| 
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Banfield, Dabbs, Gunn 
Hamstock, McCart, Jakimchuk 
Cross-Exam by Gibbs 


"It is expected that the berms will be about 


| 


30 feet wide." 
Do you see that? 


A Welt 1m tact. ft didn’ & 





write this response, incidentally. 


Q Wellvnow, sir, but in 


this paragraph you tell us all «oe look to question 44 
of the Pipeline Assessment Group response, and I 
presumed that you knew what was in their response 

to that question. 

A With respect to velocity | 
increases, yes, I did. | 
Q Now sir, can you tell me) 
what the average depth of water will be along the berm 
across the Mackenzie River at Swimming Point? | 


A No, although as I say, 


I discussed this with Mr. Williams and it is in the | 
shallow portion. | 
Q Wellgeit vou ccanue sree 
me what the depth of water is, I wonder how you can 
say that culverting through the berm may assist in the 
fish problem. 
A I think that the referenc 
in my testimony is to culvertim at a berm at Great 


Bear River -- 
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Banfield, Dabbs, Gunn, Hemstock 
Jakimchuk, McCart. 
Cross-Exam by Gibbs. 





O Well, then cam you tell 
me the average depth of the water along the berm on cia 
Great Bear River? 

a Iden. Oo how « 

Q Well, again you have no 


basis upon which to put forward the idea that culverting 


will help in the fish problem? 





A Well, ina sense that I 
was assured by the hydrologists that culverting would | 


reduce the velocity in the free area at the end of the | 





berm and anything that assists in reducing the velocity 
‘ ae , | 
£5.C0ind £O) besathuaid..in tishomigration. | 


As I say, my testimony refers 





only to velocity. | | 
| 
QO” Can-you>teli-us sir at what | 

time of year the berms will be constructed? 


A As I say, my understanding 


constructed during the, after the secession of the 
spring flood. : 

Q And can you tell me how 
long the berms will remain in the river before they are 
either cleared away or eroded away? 

A -. am not Certain, but’ I 
have a vague recollection. It is approximately eight 
months or something in that nature. 

Q Would that eight month 
period then cover the spawning time of whatever fish 


| 
| 
is, and it may not be correct, is that they will be 
spawn, go up those rivers to spawn? 


, 
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ALLWEST REPORTING L.-TD. 
BURNABY 2, B.C. 


Banfield, Dabbs, Gunn, Hemstock, 
Jakimchuk, McCart. 


Cross-Exam by Gibbs. 
| 
2| | & Lt would, ves. 
3 | Q Can you relate the mode 
4 of construction of the berms? That is to say are they 
5 purely earth fill, like an earth dam or will they be | 
6 concrete or what construction techniques? | 


A My understanding is that 











=| they will be constructed by in-dumping off of materials, 
9 Q Just by dumping fill in and| 
10 piling it up and piling 1t up mtil <yousnave got a4 | 
11 high enough pile, eighty feet wide? 
12 A Yes. | 
13 Q And I take it you agree that 
14 that process is going to allow quite a lot of sedimentatio 
15 | to go down river in the water? 
16 | ho Nes, it would. 
17 ©. Dr. McCart, can you tell | 
18 me the purpose for which the berms are being eon eee 
ms A To assist in constructing | 
20 crossing of these channels. | 
21 Q Do you know how they assist 
22 in crossing these channels? | 
23 A No. | 
24 | Q And you propose, Dr. Mecart, 
25} that culverts be put through the berms to avoid any 
260 problems of the fish migrating upstream? 

27 | . A As I say we pointed out 
28 that this is a problem. My testimony is concerned only 
29 | with the velocity at the end of the berm. As I say, we 
30 | pointed this out that this was a problem, it was ateeaned 





| | 
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Banfield, Dabbs, Gunn, Hemstock, 
Jakimchuk, McCart. | 
Cross-Exam by Gibbs. 


to us that one of the ways that the velocity could | 
be dissipated is by passing a certain proportion of “a 
water through the berm using culverts. 

Q And has your suggestion to 
use culverts been adopted? | 

A I don't know whether it is | 
incorporated 7 the most recent designs or whether in | 
fact there is a final design for these crossings. 

O fF wasn't iantending to go 
that far. I was wondering whether you had any in- 
formation or acknowledgement from Arctic Gas that they 
were going to or had adopted you proposal to put cul- 


verts in the berms? 





A My discussions were with 





the engineers and hydrologists at Northern Engineering. 
I should point out that it was not my suggestion that | 
culverts be incorporated. © 1tlwas¥the iv®suggestion that | 
| 


this was one way in which velocity problems or velocity 


could be dissipated. 





Q And do you agree that the 
use of culverting through the berm might accomplish ci 
purpose? 

A Well certainly it would 
reduce the amount of flow around the end of the berm. 

Q And you believe it would 
assist in the fish migrating upstream? 

A If it reduces the velocity. 


| 
| 
Q And do you believe that the | 
use of culverts will reduce the velocity? | 
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Banfield, Dabbs, Gunn, HORSESCR: 
Jakimchuk, McCart. | 
Cross-Exam by Gibbs. 




















1 

| A I have been assured that | 

3 Lc wild, yes. 

4 Q Have you conducted any 

3 independent investigation or observation to assure | 

6 | yourself that that will happen? That the installation | 

7 of culverts will reduce the velocity? | 

B | A No, I must say I have to 

2 depend on the advise of hydrologists and river 
10, engineers. 
11 Q Have you any experience Dr. | 
12 McCart in this type of situation where a culvert is 
13 put into a stream through a berm or a dam or something 
i Or tide Sort: | 
15 | A Well, most of my experience | 
ae has been in studies of culverts through roadways, Hoe | 
17 | through berms or dams. : 
18 Q When you speak of reducing | 
M2 the velocity, I take it, that it is your view that in 
a building the berm you will increase the velocity in 
a2 that area of the river which is not occupied by the 
a2 berm? 
23 A Yes, that is what the cal- 
” culations in question 44 certainly show. 
idl O° Ana-in order to, dnd’ your™= = 
26 would you suggest putting in the culverts to let some | 
27 | of the water through so ‘that that would cause a reductign 
28 | in the velocity around the end of the berm? | 
ial A That's a suggestion that | 
20 | was made by the hydrologists as a method of reducing | 
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yy 2. fc. 


Banfield, Dabbs, Gunn, Hemstock, 
Jakimchuk, McCart. 
Cross-Exam by Gibbs. 


| 

velocity, yes. | 

Q What velocities do you 

expect the water to reach during the upstream oe 
period around the end of the berm in the Mackenzie 

River at Swimming Point? 

| 

A The indication is here oe 
there will be negligible increase in velocity. | 

Q No, I*didn’ task you | 
increase. I said what velocity did you expect the wate 
to reach? 

A Well the indication is that 
it would be just over six feet per second, mean cross- | 
sectional velocity. | 

| 

oO And that® would moc’ be’ an : 
increase over the normal river velocity? Is that what | 
your telling me? 

hee Welle 1 tmitic that lt 2s | 
indicated in the table, yes. That there would not be | 

. river — | 
an increase over the normal/velocity here, at least | 
a negligible one. 

Q Well, doesn't that defy | 
Simple country l6qic that ir*you close’ the” river “off | 
to half its width, “that” you going to gain water velocity? 

mh. Le you an tact Took at -che 


configuration of the bermyin particular’ the-one”™at 


Swimming Point, that much of the area in which the berm | 
tT Coma to be constructea t2 in fact either extremely 


shallow water or a foot or two in depth or at low water 
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ALLWEST REPORTING L-TD. 
BURNABY 2, BC. 


Banfield, Dabbs, Gunn, Hemstock, 
Jakimchuk, McCart. 
Cross-Exam by Gibbs. 














1 
. are occuring, it may in fact be dry over much of the | 
4 length of this 1400 foot berm. | 
4 Q so, then there ~— adopting 
5 that response Dr. McCart, there is no problem with the | 
6 | berm constriction on the Mackenzie River on fish? | 
7 A Not as far as velocity goes, 
: no. | 
9 OPeAnL right... Ts there in oid 
10 Great Bear River? | 
iy A As I have indicated there | 
A | may some increase. There probably will be, cguouseedien, 
13 an increase there because you are in fact ‘constricting | 
14 the flow to a considerable extent. There will an | 
15 | " increase in velocity and there is a possibility that | 
16 in those circumstances, unless you take care to provide | 
17 | areas where fish can rest as they are moving upstream, | 
18 that certain smaller fish might be impeded in their | 
19 upstream migration. 
20 Q And at the Great Bear River | 
a1 would you expect to use culverts to reduce the velocity? 
22 | A At the Great Bear River 
23 where it was ehaaeeeca to me, we have not suggested ore 
24 | there be culverts in the berm at Swimming Point, only 
ie at the Great Bear River. 
26 | Q And when you suggested to | 
oh the hydrologist or to the engineer or combination of 
‘a bot huthat tcuibverts be “insta Tiled-=? 
PAL Aan didn'tisuggest that ‘culverts 


30 be installed. I suggested that there may be a problem 
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Panfield, Dabbs, Gunn, Hemstock , 
Jakimchuk, McCart. | 
Cross-Exam by Gibbs. 











1 

2 with increases in velocity and they, in fact, suggested | 
3 that this is one way in which the velocity might be 

4 reduced at the end of the berm or in the unbermed | 
5 portion of the stream. | 
6 | Q The Arctic Gas engineers | 
>| suggested this? | 
8 A The Northern Engineering | 
9 hydrologists with whom I spoke. | 
10 Q Was any indication given es; 
11 you of the composition of the culverts that might be | 
+2 | used? 
13| A No. I don’t think we have | 
14 progressed to that stage. | 
15 | Q Well, the idea of the cul- 
16 verts puzzled me somewhat because I understood from | 
17 | your Volume, Exhibit 55,Construction Plan, that once the 
13 berm had been built, the plan was to excavate the javens 
19 | right through the berm and I wondered what was going to 
20 happen to the culverts when the ditching machine got 


down that far and I wonder therefore if that is the 
plan the thought of putting in culverts really is a 
serious suggestion? 
Ai lt may not ibe if thats so. 
Q And if that is so and I can 
give you the reference in the filing Dy... MeCant,.,£nen 
you are not going to be able to relieve the velocity | 


by culvert use, so you are left with the increase coming 


around the end of the berm and that will be a A dee 





higher velocity and feet per second than it would be 
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ALLWEST REPORTING L-TD. | 
BURNABY 2, B.C. 


Banfield, Dabbs, Gunn, Hemstock, 
Jakimchuk, McCart. | 
Cross-Exam by Gibbs. | 


without the berm in place? 
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Dabbs, Hemstock, McCart, Gunn, 

Jakimchuk, Banfield |. 

Cross-Exam by Gibbs 

A Well, it's a maximum of 
22%, 18% as I say at extreme high water -- 22 at 
moderate and typical discharges. 


Q And that is an increase 


to about 5 to 6 feet per second? 


A Yes. No. 
Q I beg your pardon. 
A It iS an increase to 


5 or. 6,, notoan ianerease of 5 or 6.6. 


Q To 5 or 6 feet per second, 
| 
A Yes. 
| 
0 And 5 or 6 feet per | 


second is a higher velocity than the fish who normally 
migrate upstream in that river can overcome. Is it 
NOC? 

A No. That'*s not so. ) ihe 
difficulty is that 5 or 6 feet per second would impede 


fish which had .to pass through a culvert if it.were a 


pipe culvert and in which there were no areas available 


for them to rest, behind rocks or behind structures 
which were incorporated into the culvert or something 
of this sort. Under those circumstances, fish would 
have extreme difficulty passing through a culvert. 

However, in a natural 
streambed and half of the stream will be maintained in 
its natural state. There are rocks on the bottom. 
There are eddies behind these in which there is 
essentially no flow at all. 


We are talking about 
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Jakimchuk, Banfield > 
Cross-Exam by Gibbs 





mean cross-sectional velocities and fish normally do 


not migrate upstream against mean cross-sectional 
velocities. They take advantage of eddies behind 
rocks. They take advantage of pools along the back- 
waters along the edges of the stream. Those options 
will still be available to them. 

Q So then the increase in 


velocity is no problem either then? 





A I see the increase in 
velocity as not being a problem at Swimming Point 
certainly because we have been told that it will be 
negligible. It may be a problem at the Great Bear 
River except that we nee, ea assured that the bottom 
contours or the natural materials in the bottom and 


along shore are maintained so they have these options. 


Q You have been assured 


. 


that that is the case? 

A Well, it’s very dafficule 
to see how they could smooth out the bottom of the 
river for any distance so that they don't have these 
options. 

Q Well, I guess I have 
misunderstood the whole sense of the paragraph, Dr. 
McCart. I thought you were telling us that you were 
concerned about the damage to fish because of the 


increase in water velocity and you have told me about 


telling me that there is no real concern about the 


ineréasé 
/in water velocity. 


| 
that in the Great Bear River but now, I guess you are 
A What I pointed out, I 
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Dabbs, Hemstock, McCart, Gunn, 

Jakimchuk, Banfield 

Cross-Exam by Gibbs 
think, in my paragraph is that we were in fact 
concerned about the constriction resulting from the 
berms so these calculations were made to indicate to 
us what we could expect in the way of increases. 

And that looking at 

the increase in velocity which are indicated in the 
response to question number 44, if in fact the bottom 
contour or the natural bottom substrate is maintained 
and ine is no disruption in the flow along the 
bank )the north bank of the Great Bear River, I don't 
see that this is going to be a very serious problem 
for £iSh moving upstream, no. 

Q But is there not this 
problem? You don't think there is going to be a4 
problem with the water velocity so I'll put that to 
one side but is there not this problem? That is, 
that with a berm constructed by just dumping loose 
material over the edge, you're going to have sedimen- 
tation, siltation and you're going to have erosion 
that's going to keep that water murky for your eight 
months of while it's there and beyond that? 

A Yes, there will be 
a sedimentation problem. 

Q And, 1sn°t that-d 
potential danger to the fish? 

us It's a potential danger 
except that we have been unable to obtain any data 
which would indicate that there are fish spawning 


downstream of that bermed area in the Great Bear River. 
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| Q And do you’ foresee a 


Q So, you now are able | 

“| to assure us that there is no problem either from the | 
: erosion of the berm or the siltation that will be | 
‘ carried on, | 
5 A No, © don't think I would 
a want to assure you. I think we want to look at that | 
7 area. That's an area in which we want to do further | 
ei investigation in the future. : 
: Q Ana then y Dr. MeCart, 

ial do I understand the further investigation for the 

= Great Bear River at least will be what is likely to 

bon happen as a consequence of the berm in terms of water | 

ae quale yiirstly. Ts’ that correct? | 

sie A i think? our primary | 
15 . . Pw jthere are | 

interest would be in determining whether ’fish populations 

| downstream. I think that the -- well, I know that the | 
na Fishery Service has carried out several years of work 

= on the Great Bear River and there is no hard data indi- 

19 cating that that particular area is used for spawning 

2 or is in anyway critical to fish populations. 

ai QO Isn't there still another 

concern that if you get a berm 1400 feet long at 

= Swimming Point, 80 feet wide and some depth that you're 

mts not sure of, even if it's only 4 feet that you have 

sig a vast quantity of non-compacted material which is 

a going to be carried down river? 

at ‘A T*thtnk” there is cook na had 
cas going to be sedimentation occurring from the” berm, * 1£ | 
“ that's what you're asking. | 
30 | 
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Cross-Exam by Gibbs 





Q So, you now are able 
to assure us that there is no problem either from the | 
erosion of the berm or the siltation that will be 
carried on, 


A No, Idon't think I would 





want to assure you. I think we want to look at that 
area. That's an area in which we want to do further 
investigation in the’ future. 

Q Ane then, Dr. MeCart, 
do I understand the further investigation for the 
Great Bear River at least will be what is likely to 


happen as a consequence of the berm in terms of water 


en 


quality,firstly. is that correct? 
A I think our primary 

jthere are 
interest would be in determining whether ‘fish populations 
downstream. I think that the -- well, I know that the | 
Fishery Service has carried out several years of work | 
| 


on the Great Bear River and there is no hard data cued | 
cating that that particular area is used for spawninc | 
or is in anyway critical to fish populations. 

QO Isn't there still another 
concern that if you get a berm 1400 feet long at 


Swimming Point, 80 feet wide and some depth that you"re 


a vast quantity of non-compacted material which is 
going to be carried down river? 

7 I think there is certainl 
going to be sedimentation occurring from the berm, if 
that's what you're asking. 


not sure of, even if it's only 4 feet that you have 
| 
Q And do you foresee 4 | 
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Dabbs, Hemstock, McCart, Gunn, | 
Jakimchuk, Banfield 
1 Cross-Exam by Gibbs 
5 problem of the river water carrying that material and 
re depositing it in a place which will be harmful to fish? 
4 A There's a possibility. 
5 0 And is that 4 possibility 
6 | that's going also to be investigated? 
31 A We are, in fact, carrying 
; out studies in that area, yes, in the channel, in the 
a Vicinity GL Swimming Point. I “should point out, 
10 incidentally that now that the prime route is ee Gee oo 
a channel route that 1t'e uniikely that thejit le likely 
12 that the crossing will be moved further upstream. | 
13 It will not be in the 
14 Vacinity of Swimming Point. 
15 @) Why would you move it | 
16 | upstream if the berm is not going to be a problem 
Wi) anyway? 
18 A Simply because it 
19 shortens the route. If you're going to go the cross- 
20 channel rather than the other route obviously you've 
21 got to reroute certain segments there as well. 
52 Q Well, I take it, Dr. 
33 McCart, that in due course -- 
24 | A Incidentally, let me 
a ao back again. 1 have said that J do not think that 
aes it will be a problem in terms of water velocity, that 
24 13 the intent of my, the information I have inciuded 
28 here. In my testimony. 
29 Q Well, I take it that in 





due course, there is going to be something forthcoming 
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Dabbs, Hemstock, McCart, Gunn, 


Jakimchuk, Banfield 
Cross-Exam by Gibbs 


as a result of investigations,if not for the 
Mackenzie River because it's going to be moved but 


for the Great Bear River, . some further investi- 


gation of the effect of velocity on the fish. Is that 


correct? 
A I don't think that we 
have to do further investigation on the effects of 


velocity on fish. 








Q Some further investigatio 


on the effect of the siltation or sedimentation which 
will result from the erosion of the berm. 

A Well, what I think we 
have to find out is whether there are in fact any 
critical areas downstream. As I say, several years 
have been spent in the area. There is a report which 
will be available in the future from the fisheries 
service and there is no indication that particular 
area downstream iS critical in any way. 

Q And are you going to 


double check this fisheries report service? 


A Yes. 
Q And. so that's going ta 
be forthcoming? 
A Yes. 
Q And if you: find no fish 


populations downstream,: then your conclusion will be 
that it doesn't matter whether the berm goes across 
one-third or three-quarters because it won't hurt 


anything anyway. 
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Jakimchuk, Banfield 

Cross-Exam by Gibbs 

A I think we would be 
concerned that the final design incorporate methods 
or incorporate mitigative measures to ensure that 


sedimentation from this source is kept to a minimum 


whether there are fish there or not. 
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Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 
Cross-Exam by Gibbs 
Whether we can demonstrate that there are fish there 


oO Trot. 


Q When you say: 
"No significant fish populations downstream..." 
A Nov, S didn "2? Saysthate 


I said that there are no data to indicate that there 





are. 
Q ress 
A It's possible. 
Q But nonetheless , there | 


are significant’ migrations up those rivers for 
spawning purposes. 

A YasivertE dtbe more 
concerned about the migrations for overwintering 
purposes: This is one’ of ‘the major spawning =- or 
sorry, overwintering areas for grayling. 


Q Up beyond where the berms) 





are going to be constructed? 

A VeS': 

Q And do you see the berms 
constituting a barrier to the upstream migration for 
overwintering purposes? 

A No. 

Q The fish will pass as 
freely and as easily as if there were no berms there 
aoa re 

A I think that certainly 
the adult fish, the adult grayling and the larger 
juveniles will have no difficulty, There may be some 


additional effort required on the basis of small fish. 
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Cross-Exam by Gibbs 





But» small’ fish even. as small as. an inch or..so are 


capable of moving upstream quite easily through streams| 


where there is a mean cross-section of velocity at 
least equivalent to 6.6 and probably larger. The 
sockeye salmon fry, millions of them are spawned down- 
stream of lakes, Babine Lake, Babine River system, 

for instance, these things move upstream as soon as 
they emerge from the gravel within a few days of 
emergence at a size of possibly three-quarters of an 
inch, and are able to move up many miles in streams whi 
flow at approximately the same velocity as the Great 
Bear River. 

Q I understood, sir, that 
the type of fish which are going -- which normally use 
these waters might have problems overcoming velocities 
of four feet per second. Would that be correct? 

A Velocities, 4 feet per 
second,if they are unable to rest, yes. In other 
words, they have to have an area in which they can 
rest, and therefore by maintaining the. © natural 
stream bottom they have these areas for fish which 
are the young of the year, they may rest every two 
inches or so, and are quite capable of doing this and 
normally doe .it. If they had to pass through a culver 
in which there were no resting areas, no eddys, no 
places that are of low 

/velocity they wouldn't be able to do it under any 
circumstances. But if you maintain the normal stream 
bottom, and you maintain at least one bank up which 
they can migrate, moving to back eddys and things of 


this «sort,» 1 don't 'expect;that -they ,will jhave,.any 
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Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 
Cross-Exam by Gibbs 


| great difficulty, even relatively small ones. 

2 | Q Would yau now turn, Dr. | 
3 | McCart, to page 29 and, there you endorse ...an opinion | 
4 expressed by Dr. N.J. Sh ene en specific referen¢e 
5 to fish an oil pipeline would be three to five times, | 




















| and a road six to ten times more dangerous than a gas 

7 pipeline, and I wonder if you would tell me why? | 
8 | A Well, eh shinkatchat, -= 

9 I think primarily I'd be concerned about the oil spill | 
10 problem, that the major medium for the transport of | 
iA oil under these conditions is through water and that 
2 if a gas leak were to occur, that the effects would 
13} be very, very localized;whereas if a comparable spill 
14) of oil were to occur, this material might be carried | 
15 | a considerable distance and have much greater effects. | 
16 | Q I understoad. I didn't 
17 | appreciate from this statement that it was in terms of | 
18 breakages that you were considering. 
19 | A i fh thats one. Ge 
4 the major concerns we have. I think that probably there 
21 is well,.depending,on the kind of. oil spipeline. 
Pips Q And why would a road 
23 be six to ten times more dangerous than a gas pipeline? 
24 A Because roads, there are 
25 a considerable number of studies which indicate that | 
26 | roads are one of the major sources of sedimentation | 
27 in streams. Most of the Sedimentation that occurs in | 
28 streams and has occurred historically has been as a 
29 resultof road construction. bin addiction «bo athat ~,sof 
30 course, you have the culvert problem with roads which 















.@eco [sme yl svisaler neve) yaoi 



































a, 


(i 
aT 





wi 


10 . ated wor gay Binow Q 


i ait ng} we Pe 





nolmiqo ff wees voy etedd Bis @S opsq oF, Laeail et. 
joxetet oftingtic Price vAavomkizWw .U.u .ad yd Boerdrgqrs . 

(eomts ovit os osrdd ed Blvow emifeqiq Ito a8 det? of 
46D © fistd annoxrspmsb otom aemis ae? of %ie bsoxr s Bas | 


Syrtw on [fet bivow voy if aebrow T Sas yentieqiaq 


| =~ gst Ancdd I, ITLfow A 
fftqe fio eds su0ds ‘berrtoones ed b’ P yitzsmixg Aeris I /e 
to s10qzaK614 of3 10% muiboem sofsm oAd Fem ,maldoxzg lor ; 
. bis yosew dpvotds ef enoittbaop eashts tebav {Lo ne i 
bivow atostte sedi ted? (1u9000 oF stew Asel esp 6 2E of 
ffiqe ofdsizsqmos s Ti esoxetw,besile vol ysev ,ytsev od © c 


boktiss od tipim [slxrossa efd+ ,zroso o3 stew Tio To 


—— ne oe 
be 
im 
( 
4 


atostte setjso1p oom sve Boas sonsteib eldsiebiehoo 6 


nu 
| 


— 


oe ————— ————— ee 
La 
~ 
adn 
tt 






$'nbib 1 boosetebau ! *) oe 
to sires ot esw Ji 464% Jrometste 2idy moi}d etsiosirggs iy: 

| -paftabienon stSw Hoy tends espaxsotd er 
16 $n0 8' 3602 Anins 1 A Let 
oxen’ yidedoxq tedd¢ Anidd I -evecl swanrecnos sOfsm ont i 
ifeqgiq Iie to brid edt ao patbneqed viiew et es 

beor 8 biwow yiw boA Q Vee 
Senileqia esp B&B ned avorsprsD stom eomiy ned 63 xle ed cS 


‘675 4763 . 2660s eeusc0ed A 
t6rn3 o3e8npibat dotrw 2aeiboge to tsdmean sfldsvebinnoo 5 


noljsinemibee To eeotwoe 10[fsm eft IO sno e186 Bbsox 


af 2yw9%0 Sede nolsstnsmibse sft YO teoM .embseatss as 






6 #8 need aid YifeotxrotelA bettwos0 aan bas 


7” : 
“to (4603 od noksibbs Al .ackdouxvtenod Bsot Go sivesa |.“ 
a _ | 


/ 


doidw ebsot Atiw meldorg s1etine edz eal uoy\ paiv0o 


7 -_ ; nL 


_ . > ut 


ALLWEST REPORTING LTD. 13761| 
RUPNABY 2, B.C. 


Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 
Cross-Exam by Gibbs 























A Well, it,yes, it depends 





| is, I’ think, likely to be a serious one as far as | 
2 fish populations go. 
4 Q SO it *coOmes ‘back to a | 
| 
i Similar situation as with the Great Bear River.’ 
ay A No, it's not the same. | 
| Q That of sedimentation | 
yy and velocity. | 
a A Well, in that very 
- general sense. Ymi ght also point ove; ofr course? that 
= probably most important is that the roads provide 
; 
a access to the public, uncontrolled access, and the fish 
121 particularly 
* | populations in the Arctic ,”*the sports fishes are 
=y extremely vulnerable to angling, and I think that this 
| 
oo is very likely to be the major negative impact on 
aah fish populations in the future. 
| 
ie Q One of the fish about 
\ | 
Ba which you're most concerned, Dr. McCart, is the Arctic | 
oe | char /Vfis Wit HOE? 
{ 
oc A Yes. 
20 | : 
Q And I wonder if you 
i would agree with me with this catalogue of sensitive 
es Arctire Schar water "“Wabweaty “if youelrke:, Craig Creek]. 
of A No. 
eae 
ees Q You wouldn't consider 
i 
2D... ; 
that to be sensitive? 
264 
° | A We don't know of any 
27 | oy | 
| Significant populations in there. 
28 | 
i Q Fish Creek? 
a 


30 
| on which Fish Creek . You are speaking of the one near 
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Kom akuk Beach, yes, that's a sensitive population. | 
| Q All year around? 
A Except that the fish 


are confined to an area approximately, oh, 10 to 15 
kilometers upstream of the pipeline. The major concen- | 
tration at least, during the course of the winter. 


Q And the Malcolm River and | 





Firth River about which you've spoken earlier? 
A Yes, I think I pointed 


out, however, that we know of no sizeable populations 


inhabiting the Malcolm River. Certainly the Firth 
River is the major Arctic char population in the Yukon. 
Q Crow River? 
A No. I know of no 





population of Arctic char that inhabits the Crow River. 
We have picked up the occasional Arctic char there, te) 
we know of no spawning in that vicinity, no major : 
overwintering. 

Q Phillips Bay? 

A Well, Phillips Bay of couyse 
could be occupied during the course of the year by 
fish moving from almost anywhere along the coast, and 
anadronmous or sea-going Arctic char have a tendency 


to move along coast near shore and yes, Arctic char 


! could be in there, I would say it's sensitive, however 
-- I wouldn't say it's sensitive. 
Q Babbage River? ; 
A The Babbage River, yes, 


but again the populations are primarily situated 


considerably upstream of the pipeline, during the winte 
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Hemstock, McCart, Jakimchuk 
Cross-Exam by Gibbs 


and for spawning purposes. 

Q Blow River? 

A No one has ever demonstra- 
ted that there is a population of Arctic char which 
either spawns or overwinters in great number in the | 
Blow River. 

QO Big Fish River? 

A There is an important 


population of *Arctic char m Big Fish “River which ts 


| 

not on the prime route in the sense that it is not on 
the cross-delta route. 
Q And you don't consider | 

any of those that I have listed, except the Firth River, 


as being particularly sensitive in Féspect “of Arctic | 


Char either for spawning or for overwintering? 
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Creek. 


Cross-Exam by Gibbs. 
1 
2 KH, FOP the Farth River, well 
3 it depends. If you mean are they sensitive to dis- | 
4 ruption from the pipeline? | 
° GO". Yess | 
a A I would say that there 
7 are populations, the Firth River population, the Babbagd 
8 River are far removed. I would be concerned about the | 
9 fish creek population, that segment of it which appears | 
19 to over-winter downstream of the population, oh sorry, | 
11 the pipeline crossing. Most of it is upstream. 
a Q So with the exception of 
13 the Big Fish River, you don't see any potential damage 
| to the Arctic char from the pipeline crossing or any 
15 of the others that I listed? | 
16 MR.. MARSHALL: Did you mention | 
Fish Creek? | 
13° MR. GIBBS: Fish Creek. I am | 
19 sorry! “oI ?was-Fish Creek. 
29 A We are concerned and this 
21 was discussed at some length in phase two with popu- 
22 lations inhabitating springs, one of which is between 
23 the Firth and the Malcolm River. 
24 | Q Yes, but of the water courses 
| if you like, that I listed to you, aside from Fish Cree 
26 | you have no concern with damage to the Arctic char by | 
ai reason of the pipeline crossing any of the others. Is | 
a3 ehatreorrect? 
25 | A Yes. Firth River and Fish 
30 | | 
| 
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| 
Banfield, Dabbs, Gunn, Hemstock, 
Jakimchuk, McCart. | 
Cross-Exam by Gibbs. | 


Oo”. Thank you'sin, 

THE COMMISSIONER: Okay, we'll 
aoj70urn sthen until 9200 an the morning. 

MR. MARSHALL: Commissioner, 


perhaps before we break I might offer a suggestion. I | 





appreciate that you are anxious that we progress as | 
rapidly as we can through phase three and hopefully el 
complete it prior to the Christmas break. It has | 
occurred to me that it might possibly assist some of | 
the counsel in ane preparation of their cross-examinatidn 
if they, either they or they and their advisors, or 
simply their advisors would have an opportunity to ask 
some guestions perhaps informally 4f some of the expert 
were being called on some of the panels and I am ee 
to try that on an experimental basis if Dr. Fyles or | 
some of his advisors or some of Mr. Bayly's advisors | 
wish to ask some questions to help clarify and perhaps | 
more sharply define the areas that they are interested 
in getting to. It may help all of us. 

MR. BAYLY: I hope Mr. Marshall 
doesn't mind sir, but I have been doing this for months. 

THE COMMISSIONER: Well, I 
think it is a constructive suggestion and whether it has 
been done or not, I think that we can take it that 
Dr. Fyles and the inquiry staff and the people assisting 
other counsel and the Foothills staff should feel free 
to approach any members of the panel in the hotel or 


on other occasions and just discuss these things in- 


formally. That's what your suggesting? 
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Jakimchuk, McCart. 
Cross-Exam by Gibbs. 


Banfield, Dabbs, Gunn, Hemstock, 
MR. MARSHALL: Yes, I am not 
suggesting that the counsel should be grilling the 
panel off the stand but it seems to me that.often some 
things could be cleared up informally and perhaps | 
documents could be located and so on to pin-point the 
areas of concern and in that sense it could help all 


of us. The panel member, I am sure, would be happy to 





cooperate in that. 


MR. AGIBBS:::> As Long ease 1-0 | 
doesn't have the effects sir, of the evidence which | 
otherwise should be on the record and not .éppearing. | 

THE COMMISSIONER: Yes, it 


is the job of the lawyers to see that it is all on 





the records. Well we will see you all-- Well, I hope | 
you will all come to the reception at 8:00 tonight at ) 
the Resources Building, the Inquiry Office. That is 
the building that needs a coat of paint opposite the 


Hudson's Bay and we will see you all tomorrow at 9:00, 


as well. 
(PROCEEDINGS ADJOURNED TO NOVEMBER 20, 1975) 
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ROR yy Se Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 
Cross-Exam by Anthony 


Yellowknife, N.W.T. 


re 





2 November 20, 1975. 

3 (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
4 THE COMMISSIONER: Mr. 

5 Anthony? 

6 


ALEXANDER WILLIAM FRANCIS 
7 BANFIELD 
DONALD LAURIE DABBS 











entirely because we have generalized concerns aqwe] 


3 | WILLIAM W.H. GUNN 
RUSSELL ALEXANDER HEMSTOCK 
9 PETER’. MCCART 
RONALD DANIEL JAKIMCHUK, resumed: 
10 
CROSS-EXAMINATION BY MR. ANTHONY (CONTINUED) : 
lel. | 
Q Dra McCart, I wonder if 
192 
we could start. this morning by looking at your first 
133 
page of your evidence, page 19 of the prepared text, | 
14 | 
and I'll read the sentence that I would like to discuss | 
25 
with you, and it's under the heading of "Critical Areas"). 
16 
It reads in part: 
ly 
“The applicant has expended great effort in 
18 
identifying areas potentially critical to | 
19 
populations of fish. These include spawning, 
20 
rearing, and overwintering areas." 
2a 
So that I understand the approach you've taken, would 
22 
I be right in characterizing your approach towards 
23 | 
environmental protection, at least as it relates to 
24 | 
fish; a5. am .1dentification ef critical areas £irst 
25 
| of all, and then secondly satisfying yourself that 
26 | 
the impact of the pipeline would not be détrimental to 
ra | 
that area, and by extension to the fish that inhabit 
28 
that area? 
29 
WITNESS McCART: Well, not 
30 
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Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 
Cross-Exam by Anthony 
We are most concerned about critical areas because 
any detrimental effects in these areas would have the 
greatest effect on populations, but as I say, we do 
have some generalized concerns. We wouldn't want to 
see any long-term degradation in water quality in a 


stream despite the fact that a particular segment of 


a stream was not critical to a population of fish. 





Q Well, it's the word 
Toritical” that I'd like to discuss with you because 
I would like to know how you decide whether an area 
ig Gritical and what criteria you use. 

A Ovke, a Crptacal area 
to us is an area in which a change in the habitat would 
result in a redudcion in total population size, and 
we're concerned about populations in this instance and 
if a change or some detrimental effect affects the 
population as a whole over a long period of time, or 


might affect them, we would classify this as a Craticas 





area. 

Q So population size is | 
in fact the central element of your definition of a 
critical area. 

A That's ‘evenk. Our intent 
is to maintain population size at their present levels. 

Q Now, in response to a 
question by Mr. Gibbs, yesterday, about the Malcolm 
River, I believe you said -- and just correct me if 
I've got this wrong -- but I believe that you said 


that the Malcolm River was not considered a critical 





area because there were no significant fish populations 
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Banfield, Dabbs, Gunn 
Hemstock, McCart, Jakimchuk 

Cross-Exam by Anthony 
downstream of the pipeline, or at least you weren't 
aware of any. 

A NO} LL a Sala tiec se 
certainly didn't mean to imply that. We know that | 
there is an overwintering area downstream of the 
pipeline in a spawning -- sorry, in a spring area 
there, and we have pointed this out during Panel 2 


testimony; but I thought I was saying that I didn't 





feel that there was a significant population of 
Arctic char in the Malcolm River, anadronmous 

Arctic char which was likely to be affected by the 
pipeline. As I pointed out, I think, in my Panel 2 
testimony people have been looking at the Malcolm River 
over the last four and five years but no one has yet | 


identified large concentrations of anadronmous fish in 


there, or any concentration of anadronmous fish. | 





Q Again, using the or enage. 
that you used, if you have determined as a result of | 
your investigations that there are no signritcant £rsh | 
populations downstream, would that exclude that area 
then as a significant or rather as a critical area in 
the way you use it? 

A Nowwac*l say cagn & 
mean to exclude that area. That area does harbor an 


overwintering population. They are rather vulnerable 





because they are closely confined in the Vicinity OL 
that spring during 27S" cours of the winter and if that. 
area is to be used as a water source, you have to make | 
-- apply very stringent controls to the way in which 


} 
this water might be used, to ensure the survival of | 
| 
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Banfield, Dabbs, Gunn 
; Hemstock, McCart, Jakimchuk 
Cross-Exam by Anthony 











: thatipopul ation .. D6 an..fact. Jt is a, poptlation it. strikes 
; me that because the deltas of the Firth and the Malcolm 
i interdigitate, this could be a segment of actually the 
; Firth River Arctic char population which is overwinter- | 
; ing considerably to the west of the largest segment of 
: the population. 
: Q Would I be right in 
; again dealing with your definition of "critical areas 
z and populations", that element, that if you were 
i satisfied that there was no fish population or as you 
me say),Significant fish population, would that then mean 
ae that that area would not be a critical area? 
sd A If I were satisfied that 
7 the area was not used as a spawning,overwintering, or 
= overwintering area, in other words there are large 
2 stretches of stream which are utilized by fish but | 
” utilized as feeding areas by adults and things of this | 
- sort, or aS migration routes during a portion of the 
a year, and the population could probably withstand some | 
” shortterm degradation in those areas. Of course 
A this occurs naturally in the population -- there's | 
ie no evidence that the population would crash as a 
is result of slumping along the Firth River, natural | 
e slumping and this kind of thing. So this I wnldn't | 
ax consider to be a critical area. 
oe Q And again in understanding 
ci the term "critical area", you would now -- have dealt 
Fy with the question of population and you've also 
- tndicated the water quality, an area of particular 
30 


water quality or chemical characteristics,you may wish 
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to define as a critical area for that reason, irres- 


pective of the number of fish that actually inhabit it. 
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A Weil, Let's put it this 
way that generally spawning areas are areas which have 
been selected by fish populations because they do have 
particular characteristics... Yes, water quality and 
a presence of gravel 
physical characteristics,/ presence of flowing water and 
that Kind Of thing, yes. 


Q Would you also include in 


Your definition Of a Critical area, an area that 15° a 





traditional fishing area and I was concentrating on 


the fishery as distinct from the fish? 





A “Well, It may or may not be. 
I might point out that a lot of traditional fishing 
areas are in fact located in what I classify critical 
in face | 
areas because/they concentrate on spawning populations 
or over-wintering populations and this is certainly 
| 
true of Arctic char, domestic Arctic char fisheries all 


along the North Slope. 





This is exactly where these 

fisheries take place. 

| QO Tf you had a locality chat 
was important to the, to perhaps even a small number of | 
people as a fishery source, would this then be included 
as a critical area within the way you have defined it 
and used it? 
| A No, but of course we do oe 
cognizance of the presense of domestic fisheries and try 
to avoid them and ee recommendations to -mitigate any 


effects on the fishery. 


Q Now, you have indicated that 
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you. try, to identify critical areas.and as you state 


there, includes spawning, rearing and over-wintering 





areas, did you also then include in your / $¢Sa on 
traditional importance. | 

A Well, in some cases these 
are areas of traditional importance. Let me go back. 
I am talking about areas that are critical to fish 
populations. Now there may be additional areas that 
are critical to human populations and these might, 
in fact, be domestic fishing areas. 

Yes,,. but that is not what 7 
am talking about, when I am talking about a critical 
area with respect to fish populations, no. 

Q But have you as part of 


your fish protection process identified these areas and 


| 

| 

| 

| 

_advised Arctic Gas of their location? | 
| | 


A We have prepared a report 
on the location of domestic fishing sites in the corridar 
yes. 
And in a few occasions where 
the line impinges on domestic fishing sites, we have 
indicated this to Arctic Gas and i think vou will find 
that some of these are identified on the alignment sheets. 
Q Could you perhaps identify 


that report that you prepared outlining traditional 


fishing areas within the alignment so we might have a 


190k at it? 


A This is a report that has 


been prepared and will form part of the biological repor 
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L 

- series but has not yet been printed. : 
3 Q Has the report been pre- | 
4 pared though? 

5 A Yes. 

6 Q I wonder Mr. Marshall if 

7 we might have that report so that we can examine it and | 
8 perhaps discuss it over the term? 
9 MR. MARSHALL: I will try to 

10 get) you a copy of it? Do‘you have’ an extra copy Dr.? 
11 A I think I only have a | 
12 single copy with me so it would have to be reproduced. 
13 MR. MARSHALL: We'll get a | 
14 copy for you. 
15 MR. ANTHONY: I wonder if, to | 
16 assist other counsel who obviously would be interested 
17 ine this, if Atecould, if va copy could be reproduced 
18 and left at the library here in Yellowknife, over the | 
19 next week in particular. Thank you. 
20 | Mr. Commissioner, Mr. Marshall 
21 asked that when I reached the logical breaking point | 
22 that he be allowed to say something before we proceed. | 
23 THE COMMISSIONER: Yes. 

24 MR. MARSHALL: Yes, sir. I 


take it that counsel had completed their cross-examinatijon 


of Mr. Dabbs in matters pertaining to vegetation, at | 


| 
- least for the moment. =. 





I gather that some of them may | 
want to ask him some questions when they get to a later 


stage in their cross-examination of this panel, dealing 
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1 

a with impact assessment and so on. So, what I would 

propose sir, with you leave, is that Mr. Dabbs be 

: temperarily excused and invited to return then, I guess 

> it will be during the week of the 2nd of December. | 

6 If any of the counsel require | 

7 him here he would be happy to stay. If not, he will 

: get back to work. 

9 MR. RYDER: We see no objection 
- in? that. | 
am THE COMMISSIONER: Well, Fern 
fe Well Dr. Dabbs, your excused and unless Mr. Marshall | 
i advises you otherwise we'll look forward to seeing you 
i a week Monday at 1:00. 

15 MR. DABBS: Thank you sir. | 
16 MR. MARSHALL: There was one | 
other matter too,sir, that I suppose could be left to | 
18 redirect but it may be more useful if it is brought | 
19 up now so that counsel can ask questions of it if they | 
20 choose. 
a8 , ee | 
You will recall that Mr. Gibbs) 
-- was asking a number of questions of ao McCart about | 
— a crossing of the Great Bear River. Dr. McCart has 
ee been in touch with Mr. Williams this morning and he had| 
2 some more information about that TS oe 
ey and he has additional information about the crossing | 
a of the east channel of ‘the Mackenzie River with the 
a re-routing for the cross-delta route and I would like 
a0 Dr. McCart to comment on that now sir, if I may. | 
30 


THE COMMISSIONER: Yes, certainly 
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1 

2 Go ahead Dr. McCart. | 
3 (WITNESS DABB ASIDE) | 
4 WITNESS McCART: Yes, I | 
5 talked to Mr. Williams on the phone this morning and he 





Lt you remember, indicated in his panel two testimony 


that the Great Bear River crossing had been relocated | 





to what we consider to be a more favourable site and | 
informs me that the new location is much better suited 
to conventional construction techniques and that it 
may be possible to either reduce the length of the berm 
required or eliminate it entirely at the pometen on 
the Great Bear River. 

We also discussed the crossing 


which would be associated with the paw cross-delta 


routing and he tells me that the same thing is true 





there for the new cross-delta crossing of the east 
channel of the Mackenzie River in the vicinity of 
Tununuk Point. 

At the new location there are 
none of the extensive flats which necessitated a long 


berm at the original Swimming Point location. 
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And that here again it may be able -- it is likely that 


it would very much reduce or entirely eliminate the 
necessity for a berm, and I would point aut that as a 


fisheries biologist concerned about water quality, I 


would certainly be in favor of any change which reduced 


the level of activity in the active channel, and by 
either reducing the length of the berm or eliminating 
it, this would in fact reduce the time period and the 
amount of activity which would be required in the 
active channel of these streams. 

MR. MARSHALL: 

Theank* you, Sie, ° eionk 

you Mr. Anthony. 

MR. w&RYDERS Can degust?® clarify 


that, Mr. Chairman and ask Mr. Marshall if those are 


firm decisions now that we can deal with, or are they 


Lor! | 








still under consideration or haven't been firmly taken? | 


Particularly the Bear River crossing. 

MR. MARSHALL: Well, my 
information is just what you've heard. That is that 
the river crossing has been moved. 

THE COMMISSIONER: That is 
their latest thinking. If they find a better site 
they'll let us know. I don't think we can ask them 


to do much more. 


MR. RYDER: As I said, he 


did discuss this in his Panel 2 testimony and the word-— 


ing’ there might give you some indication. 
MR. ANTHONY: Q Dr. McCart, 


in looking through the reports that you've prepared 








on behalf of the Biological Report series, and as part | 


| 
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of the Biological Report series, I believe that they 
indicate your investigations of the pipeline impact 
On critical areas in the Mackenzie Valley started in 
Doyo. “Jee that -=<Aprap ‘73. 

WITNESS McCART: I think we 
in fact began work in April of '72 in the Mackenzie 
Valoy. 

Q When you started your 


impact assessment survey, had the route -- had the 


alignment down the Mackenzie Valley already been selec- 





ted? 


A At.the time I started we 


were still considering both an east and west of the 
Mackenzie routing, sO apparently not. That may have 
been “71, L"m°not certain. “IFthink’ we did in Tact 


sart working in the Donnelly River area in 1971. 





Q Your surveys themselves 7 
A That was not so much a 
survey, although there was a survey associated with 


it in order to choose that particular site. 





Q And what about the portion 
of the route across the North Slope, is that again 


an alignment provided Oor*<< | 
A The general alignment, 
I think, was in existence. I have some recollection and 


| 


it was moved farther into the foothills at one point, | 
Tm not eertain of that. But it was within the general 
area of thes frcotni lis at that ceme, yes. 


Q And’ ami Yignt* in*your | 





identification of critical areas and. as part of your 


survey 


| a pee. 


tev, “a 
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t you consider impacts as they relate to a gas 
- pipeline alone? Is that the way I understand your 

? testimony? 
4 is Yes, that was our major 

° concern. 

6 Q And that if you were to 

5 


consider a gaS and an oil pipeline, do I understand 
from what you said yesterday that you may in fact have | 


more critical areas or different critical areas when 





you consider the problems of oil dispersal? 

A No, by my definition of 
"critical area", to fish, regardless of what geen cy 
impacts there are, it may be that in a particular 
instance the gas pipeline and its facilities may have 


a greater impact than an oil pipeline, and in some | 


instances an oil pipeline might have a greater effect 





on a particular critical area than a gas pipeline, | 
depending on the particular construction techniques 


and particular, facilities associated with either one 





or the other of these two. 


Q Bue 2£ I was to ask you 


to identify critical areas as you have when you did the 





work for Arctic Gas, would you not expect you would 
add to your ist of critical areas if you were to 
consider the impact, the cumulative impact of both 
lines? 

A Well, in the sense that 
an o11 pipeline routing is likely to be different in 
some areas at least from that of a gas pipeline, we 


would go and look in the vicinity of that particular 
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1 routing and look for other critical areas, so we would 

- be adding to our information in that way. 

3 Q As part of your examinati 

4 did you also examine the potential impacts beyond the 

5 general alignments you got on the North Slope and down 

6 | the east and west side of the Mackenzie? 

7 A You mean did we work 

g outside of the very narrow corridor in doing this? 
9 Q Yes. 

10 A Yes, we did, certainly. 

17 The Firth River, for instance, we worked up to the 
13 Alaskan border, and in fact did one survey with our 
13 Alaskan crew on that side of the border, as an example. 
14 So in particular in some instances we did Babbage | 
15 River, we examined fish populations in the Babbage | 
16 River as far as its headwaters. 

T7 Q Did you also examine | 
18 the potential impacts in the alternative routes that 
19 were referred to in the Arctic Gas;pplication? The 
20 Fairbanks corridor and so on? 
ean! A We did in the sense that 
22 we did a literature survey and we undertook to talk to 
33 people in both)Whitehorse Fisheries people in both 
24 Whitehorse and Fairbanks and yeas and we examined 
25 their files which were opened to us, and that gh ess A 
36 | is included as part of our assessment. The actual data | 
27 on fish distributions is one of the chapters in the 

28 Biological Report series. | 
29 Q And as a result of that 





30 research, did you come to any general conclusions as 





gpiienimsxe wey 30. Mn 


1} eds ‘baoyed sfosami a 


seelaiemachate 


cD eK, te ra fon nah 


AIOw ow Bid ae oe 


- te 
Tere ) i’ pa t@ te@, 4 age te 
teids paiob a sobix209 wotisn yiev ott bine 3 


feie 


~ : a, aie oe) 


ney fo ar | 
| (i et) pean Ae ree aie ‘a 
: tan bib ow ne A | 
mA nenS ; ; ; ( (oy A i Beale > 745 


edd of au bedols ow : eoamnics x02 \yevid daxit on? 


x0 dai yevise eno bib tos2 oi bas stobrod msdesiA 


Kew j wy a 


.slamsxes né es ,tshzod exit io obie tong ae wei2 aieiasons 


Ss 


epsddsa bib ew aeoastani smoe mt aniuoitieq ' o2 


epsddsa say mi enolssinqog deli benimsxs ew , revit 


-etotewbsed eti ap 182 a6 s9VvieA 
snimsxe oafs poy Bia 2) 
jend essvox oevistsnzedis ald ai adosqmi fsisznesog sai 


sit Tnoissesiiqgs ead vidotA eft ot o¢ Sexzxetes stow 


———_———— 


ao o& bas zobixroS axtasdrisi 


i 


jsdj senee sefs ani Bib eW A 

oF Alet of Aocotrebry ow Bas yevies stutstetil &, 5th sw 
ited ai slgoeq aeixerieii sexomesidw,diod nk slqosg 
benimsxs aw bas veenul + bos alasdiist bas sexodedian 
doiszemrotal tsdt bos ,2u of Betsgqo stew doidw e512 tied 
| 6365 feutos oAT «stnomeegese suo TO ae ah bake eat et 
efit oi axzstqedo eft to ano et amoigudiztteaib deit aco 
-esi1s2 s30qgat Isoipoloia 

3643 Io tivesi1 s as SoA 0 7 - 


, ea. =>} 


26 anoieslonoo Istenep YAS oF geno ‘yoy eae ores 


ee 










hie oe 


ALLWEST REPORTING L-TD. 
i al ak as Banfield, Gunn, Hemstock 
McCart, Jakimchuk 


Cross-Exam by Anthony 
I to suitability of those routes as compared to the 


prime route, or the interior route? 


A Yes, we did. 

Q What conclusion did 
you come to? 

A Our general conclusion 


was that if we were considering only Alaskan gas from 
Prudhoe Bay, we would prefer the Fairbanks corridor. 

But that if we were considering gas production in both 
the Mackenzie Delta and at Prudhoe Bay, we would prefer | 


the prime route. 
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' Cross-Exam by Anthony 





Q In your examination did 
you also examine east of the Franklin Mountains rather 
than the Mackenzie Valley drainage itself? 

A No, we did not. 

Q Do you have any experienc 
or knowledge of that area in a general sense that would 


enable you to make a general assessmen tor comment? 


A Well, I have very little | 
information. The only piece of information I have 
is that there are fewer stream crossings east of the 
Franklins, it's purely statistical. 

THE COMMISSIONER: Going back 
ayminute,.Dr.eMcCart;~,vouw Said that if if .were, only 
a question of bringing Prudhoe Bay gas by some route 
south to the United States, you would prefer the Fair- 
banks corridor to the route along the North Coast and 
hence south up the Mackenzie. I take it that would 
be because you would have a convenient way of taking 
the gas out without disturbing the North Coast of 


Alaska or the Yukon. Would that be a principal consider 


ation? 


A Yes, .we Gid.a stanisti cal: 


comparison and compared the number of stream crossings, | 





both minor stream crossings and major stream crossings. 
We considered the number of miles of pipeline parallel | 
to streams. Our feeling is that where a pipeline parall+ 
els a stream for a considerable distance, the potential | 


for damage is greater than where it crosses it at a | 





Single point at right angles. We also considered 
within 
the number of lakes within, I think it oe mile of 
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. McCart, Jakimchuk 
Cross-Exam by Anthony 
the pipeline route, and using these things)we came 
up with) the other thing I should point out, we also 
considered the number of existing miles of road. 
Our feeling being there that if there's a road already 
present, that the additional logistic facilities might 
be reduced. Now that's not entirely relevant in a 
situation where you're building a winter road of 
snow, but uSing all of these, and also the number of 
miles of pipeline, we did come up with a preference 
for that, the Fairbanks corridor, if Prudhoe Bay gas 
were the only one under consideration. 

However, if you wish to 
withdraw gas from both of these areas, and you're 
going to use the Fairbanks corridor, it means that 
you still have to build a route down the Mackenzie 
Highway to remove that gas and therefore you increase 
by a considerable imargin the number of miles of 
pipeline, the number of stream crossings, etc. etc. 

MRS “ANTHONY 2 *OeDrs MeCart; 
did your assessmamt and study, in fact your comments 
you made in evidence, include the cross-delta route 
as it now is, or are your conclusions based on the 
old prime route? 

A On the old prime route. 

Q Did your studies or the 
studies that you are able to comment on now include 
the new prime route, the cross-delta portion? 

A We have been studying 
that and the analysis to date is under way. We expect 


to have a report in the next month or two. 
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Cross-Exam by Anthony 
1 QO So you're not at present 
4 able to provide us with an assessment of the impact on 
3 fish and fisheries in the delta areas. This requires 
4 this report to be put together. | | 
5 A I would eee to leave 





that. 

Q And you similarly have 
not communicated any potential impact assessment to 
Mr. Williams or the engineers and so on until you've 


had a. chance, to assess, this material? 





A Well, we have provided 
them with a preliminary indication of what we think 
the impacts, major impacts might be. 

Q Would you indicate to this 
Inquiry what your preliminary assessments are? | 

MR. MARSHALL: Well, Mr. | 


Commissioner, I discussed this with Dr. McCart earlier 


and while indeed he could say something now about 





preliminary assessment impacts, he feels that it is 
preliminary and wouldn't be based on a complete 
analysis of the data that's available, and he feels 
that really he ought not to express an opinion now, 
particularly in a formal hearing, when he hasn't had 
a chance to analyze all of the data. 

I appreciate my friend's 
concern and his interest in the subject. We could be 
of some help but it would mean that the final analysis 


would be kind of counter-productive. Dr. McCart woud 





prefer to deal with this thoroughly at a later date, 


if he may, at Inuvik. 
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Cross-Exam by Anthony 





MR. ANTHONY: Mr. Commissioner, 
I would agree with that, and I look forward to a more 
formal assessment. The reason for the question and why 
I think that perhaps a response now might pe of assist- 
ance is that Arctic Gas has indicated to us that route 
changes and route alignments have been based on an 
environmental as well as engineering assessment and 
we now have a formal route alignment change, and if | 
in fact there has been an assessment I'd like to get | 
an idea of what information or what level of assessment, 
in environmental terms,was available to Arctic Gas when 
they made a route change. I appreciate that it's 
preliminary and he's made that very clear, but I 
think that it may be instructive to us to know what 
the level of work that was done when a route change | 


was in fact made, not merely contemplated but in fact 





made. 


THE COMMISSIONER: Well, we're 


gdng to Inuvik in January for a month or more to con- 


sider the cross-delta route, and related questions. 

I'm not convinced there's any advantage in opening the 
subject up now. Certainly I'd like to know too. Dr. 

Gunn has been good enough to give us a two words 

insight into his*opinion @f the matter, but 1f Dr. 

McCart is unwilling to do so now, in the same way, Im 
inclined to think you should leave it, because at saan a 
something on which I'd allow extensive ecu ( 
at this stage anyway. Do you want to help us out, Mr. 


Ryder? Do you have any views on this? 
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: MR. RYDER: As I understand 
‘ Mr. Anthony, what he is seeking is the level of infor- 
mation that Arctic Gas had at its disposal of the 
‘ environmental impact. of the cross-delta route 

5 


prior to the selection of that route as their prime 
route, to see what influence that information had on 
the selection of it. 

THE COMMISSIONER: Yes, but 


where does that get us? Maybe these people are 





great decision-makers and everything is done in a way 
that none of us would take exception to,. maybe they're 
not, but in the final analysis the Inquiry has to 

recommend what route this thing ought to take. Why gto 
it help us to hear what McCart told Williams and Williams 
told Horte and so-and-so told somebody else? Is that 


getting us anywhere? Because the Inquiry has to make 


a recommendation in the final analysis, on the evidence 





thathit hears and not just what these gentlemen say,but 
what the Inuit people who live up in the delta say , 
what others have to say, and I'm certainly open to 
persuasion but I don't see where this kind of thing 


gets us. 
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1 

2 Or "sar, 1 wonder © Iimignt 
3 attempt to say at least at cus: POLAT 

4 if we could inquire at least the types of studies | 
5 that were done before a route change was Ce MER che el g 

6 | that if Arctic Gas, as they have, has taken the position 
7 | that they had environmental as well as engineering 

8 input, before a decision is made, I would think that 

9 whether we ask it now or ask it at Inuvik, the answer 

10 will be the same. 
iz In other words, what studies 

nie 4 were done before a route change was made and that's 

13 really what I am attempting to inquire. If in fact-- 


THE COMMISSIONER: Well, I 
has been | 
will tell you what my assessment/ on the evidence to 


this point, preliminary assessment, as we Say. 





Mrvc wau told us that tus 
route change across the delta was under consideration 
even before the application was filed in March, 1974 to 
build any pipeline. 

It was made plain that Arctic 
Gas felt that there would be considerable financial 
saving, 100,000,000 we were told and they then said to 
the environmental people, well will you take a look at 
ENTS“roOnte “for use 

We had the impression that it 
would be an environmental mistake, that very great 


damage would be caused if we crossed the delta, crossed | 


the mouth of the delta but now we want you to take a 


Hard “look “at “this and™“it“1sYapparent “or the basis of the 
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kind of preliminary assessment, Dr. McCart has given 
them, they indicated they want to change the: route. 


Now that seems obvious to me | 





and so what. At the end of the day I have to make 


recommendations to the Federal Government about this 


thing and does it help me to know how Arctic Gas reache 
the stage of figuring out what route they wanted. 


MR. ANTHONY: Mr. Commissioner 





I think from my perspective, what I may be urging to you 
at some stage in this Inquiry is that, that one of 


your recommendations be that there be further research 


and so on 
done before any route alignment changes4are made and 


perhaps even recommending minimum types of studies 
conducted route 
that should be / before a“Change is made. 





Now, we have the situation herd 
for expected environmental reasons. The route went | 
around the Mackenzie Delta and now we are told that the 
are soing to go across the Mackenzie Delta presumably 
because they are satisfied themselves, or whatever the 
environmental dangers were, they no longer exist or 
af theyiexist ,cthey=- 

THE sCOMMISSIONER:? © sLEt *me 


interrupt you. My preliminary assessment o¢ the 


‘evidence, subject to what everybody may still say in 


the months remaining to us, is that they decided there 
was distinct financial advantage for going across the | 
mouth of the delta. 

They thought they would save 


money. Now, there is nothing wrong with that. So, the 
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they said, all right we want to do this. 

Now, McCart, Hemstock, Gunn, 
Banfield, Jakimchuk, will you please tell us what the 
environmental losses will be if we take chee route. 
They gotthe returns, the preliminary returns recently, 
sometime this fall and they said, well let's tell the 
Energy Board and let's tell Berger that we want to take 
thal LoOuLe- 

That is what I think happened 
on the basis I have heard so far. I hope I am not doin 
an injustice to Arctic Gas. I don't see anything wrong 
with the procedure they followed. They thought they 
would save some money so they wanted to check that out 


from an environmental standpoint. 





MR. ANTHONY: I agree with you 
sir and that is my understanding of what happened toc 
and I am merely trying to find out what environmental 
checking they felt was needed, before they could approve 
a route change. 

Now, I agree if it was a matter 
of consideration, we could say well that's fine but I 
am thinking in terms of the sorts of studies that they 
conducted that allowed them to satisfy themselves that 
they can now go ahead with the proposed route change 
and we may very well wish to say to you at some stage, 
eae oa thats die that, 1S the way the route changes are 
being made, it is inadequate and we should recommend 
that certain very different sort of research be required 


before any route changes are approved or applied for. 
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THE COMMISSIONER: Now, if tha 
is a sound proposition it may well be, I recommend it. 
Surely it depends on the state of the evidence,when the | 
Inquiry is concluded and not on the decision making 
process that Arctic Gas has followed. I think you should 
make your intervention official Mr. Bayly. 

MR. BAYLY: “Thank. you Mr. 
Commissioner. My concern is that we were told by 
Arctic Gas through it's counsel, Mr. Marshall, that 
although the cross-delta route was an alternate that 
they were considering, that they could not apply for 
it as their official prime route until they had an 
indication from their environmentalists that it was 


safe to cross it and everytime we had asked Mr. Marshall 


he said wait to the fall of 1975 when the reports are | 


in that say it is environmentally safe to cross the delt 
Now, my concern,sir,is one that 
Mr. Anthony has been expressing. I would like to know 
from these gentlemen how they have determined that it 
is safe or if they have determined tentatively that it 
is safe and hat there are so many more studies that 
have to be done before they could confirm that. 
These are things that are vital 
I submit. First of all whether the delta would be crossed 
at all in your recommendation and secondly whether you | 
are to recommend that whatever years of study are still | 
required, that they be done prior to making that 
decision, if that turns out to be the jist of the 


evidence we get from this panel. 
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THE COMMISSIONER: Let me 
stop you Mr. Bayly. Theres two things I don't follow 


and maybe it's-- One is I still don't see why we 





have to spend a lot of time finding out at what stage 


McCart's work was at when he said to Williams, "Well 





this looks okay", or when Gunn said to Williams, "I 
have got serious reservations about this whole delta 
crossing". 

Now the second thing I don't 
quite understand is, I think I am beginning to under- 
stand that first thing. The second thing I don't 
understand is why are we doing this now when we are | 
going to do it all over again in Inuvik? Are we ope 


anything by exploring it now? 


MR. BAYLY: My assumption sir, 
is that we were not going to bring, or find that we 


had the entire environmental panel back in Inuvik to 





discuss that particular area of the route and there 
may be some advantage in discussing the things they hav 
done this summer that lead to this decision while we 
have them here. 

Now that may be an advantage 
to Mr. Marshall as well. If they can't discuss it 
because they haven't made the conclusions in their 


reports, we should know that too, because that is 


crossing the delta and it may mean that it has been 
finally having 
made already without / the environmental okay. We 


certainly important in the decision making process for | 
already have Dr. Banfield giving us a philisophical 
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1 

2 approach to decision making on engineering, environ- | 
3 mental cooperative basis. It would be interesting to | 
4 know, I submit,that that is truly the way that | 
5 Arctic Gas made its decision or whetherin this case, | 
6 because they were faced with deadlines, they short- | 
i) circuited that process. | 
8 || MR. MARSHALL: It seems to me | 
] that what really matters is what the impacts are and | 
10 groping ‘at the dark, the right decision were neaeke 
AMD at, that's really the only important consideration. ts | 
i2 that the right decision or is that not the right 
13 decision? Now the decision wasn't arrived at by groping 
14 in the dark. These gentlemen have all done fairly | 
ales: extensive studies and Dr. McCart as a professional has : 
16 reservations about stating an opinion in a formal | 
uk hearing until he has completely analyzed his data and 

18 I must say I sympathize with him. | 
19 I have checked with Mr. Hemstoak 
20 and it is my feeling and he agrees that when we come | 
Qe). to deal with the cross-delta evidence that we ought to | 
Ze call the environmental consultants to give evidence as | 
23 to the studies they carried out and I appreciate that | 
24 my friends are very interested in this subject and in 
209 order to do justice to it we should bring forward the 

26 | environmental consultants, Dr. Gunn, McCart and Jakimchuk 
2a and so on who have done,the work and that is what I | 
28 intend to do. < 

ao So, if they wish to go into 


30 great detail on the studies that have been carried out, 
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they will have amply opportunity to do that. 

ME. Bay Gy2s Well sir, “1f Mr. 
Marshall is prepared to do that and that's the way he 
wants to lead the case, to bring the panel back to 
discuss those things, you have my objection, I am 
prepared to withdraw my objection. 


MR. ANTHONY: There is that 





indication that we will be able to discuss this subject 
As being | 
I am still anxious to ensure that the matter / deferre 


to a later stage, I appreciate that and I Sree 
to proceed with that and perhaps it might be of some | 
use if counsel, before that, had a chance to discuss the | 
issue and perhaps review your comments today, because | 
I am still in the view that given this sort of evidence! 
that Dr. Banfield has lead which indicates the inter- 


action between the engineers and the environmentalists 





in group change and in decision making. | 

And in view of Dr. McCart’s | 
evidence before us about Site specific and the man had | 
to be there and you can't just plan and make recom- | 


mendations in the air,then it is very important to know 





what information if available and how the decisions 

have been made and the subject has been raised and I 
so 

think quite properly/by Dr. Banfield and I would be 


anxious to pursue that question so that we can make 


recommendations as to how environmental assessment is 
carried out and how pipeline routing and pipeline 
decisions should be carried out and I am prepared to 


defer that but I would hope that I would have an op- 
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- 

2 portunity to discuss that with, with-- 

3 COMMISSIONER: What your saying in a way 

4 is that-- You see Mr. Marshall is right. It is 

5 what is the impact going to be? That is the first 

6 “task of this Inquiry. Now, it may be an extremely 

7 difficult one and these gentlemen may even jeer at the | 
8 notion that you can ,in any reasonable way, predict it. 

9 But we have to do the best we can. 
10 The other thing is we have : 
11 to make terms and recommendations. It seems to me 
12 that where your leading is this. Your suggesting this 
a Inquiry ought to recommend the way in which corporate | 
14 decision makers ought to integrate environmental 
15 knowledge and experience into the decision making | 
16 process as regards to ‘the large projects and that may 

1? well be going down the terms of reference of the Inquiry. 
18 | 
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MR. ANTHONY: Mr. Commissioner, 
it gets to the point. that the answers we've had 
continually about, this is a matter of final design, or | 
this is a matter of site specific enforcement has | 
some meaning, and I think the only way it has meaning 
is if we look at the question of implementation and 
enforcement of environmental protection measures, and 


we certainly ),from our point of view,regard the implemen- 





tation and enforcement of environmental protection 

measures aS a crucial issue in this whole Inquiry, and | 

we are -- we believe in the sincerity of people like 

Dr. Gunn and Dr. McCart and that they are attempting to- 
THE COMMISSIONER: And others. 
MR. ANTHONY: -- and others, 

I certainly didn't intend to exclude anyone. We 

certainly believe that they are sincere and that they | 

in fact have evaluated impact, but what we're concerned | 

with too is that there be recommendations made by this 

Inguiry as to how these impact. techniques are then 


enforced and implemented, and that the environmental 


Stopping pucein race ensuring that it's carried throug 
to the final design and actual construction. 

THE COMMISSIONER: Well, let 
me stop you there. I agree with everything you've 
Just said? jut Pthe ‘way"rn “hich the ‘earlrer subject 
is linked to that still alludes me. Maybe it's my 
fault. Why don't we leave this and these people aren't 
going to go away till tomorrow, so let's all think 


protection is not a matter of assessing impact and 
| 
about it and maybe if I-- when. this has had a 
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chance to sink in -- if I'm closer: to your point of 


view I'll let you know at the beginning of the afternoon 


Session, and in the meantime you carry on with whatever 
comes on the next page after that. 

MR. MARSHALL: I should tell 
you, Mr. Anthony and the other counsel, that while I 
would expect to bring back the biologists who have 
been involved in doing the field studies, the 
representative you see here, Dr. Banfield has told me 
that he is going to be teaching in January in Scotland 
and we don't expect that he'll be coming back, but he 
has not been directly involved in the carrying out of 
the studies and various disciplines pertaining to 
the studies. 

THE COMMISSIONER: It may be 
then that you might use this opportunity -- I don't 
mean right now -- but before Dr. Banfield returns you 
might use the opportunity that was given by his 
presence here to ask him some questions about the 
delta route. 

MR. MARSHALL: Yes sir, I 
think he's prepared to speak to that. 

MR. ANTHONY: Perhaps in light 
of the discussion I'll leave the subject entirely until 
u too have had an opportunity to crystalize my 
thinking ,on.the-point,..and)Dxy. Banfield will be back 
on December 2nd and perhaps we could then discuss the 
issues that he's raised in his evidence, in any event, 

Perhaps using the cross-delta merely as an example 


of the process rather than the specific impact. 
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THE COMMISSIONER: Good. 
MRs«s ANTHONY: © Dr. McCart, 
I wonder if we could go back to this question of 
Critical area, and I would) likesato, @f demay,cask you 


to apply your definition in indicating whether or not 


specific locations in your assessment are critical 


areas as you have defined them, and as you have advised 


Arctic Gas, and I'm wondering maybe to short-circuit 


rather than go through a long numerous list, if you 


could take a look at the Pipeline Application Assessment 


Group Report at page 326? That, report, L'm really. 
just using the table of areas rather than the context 
within which it's used and they're dealing there with 
toxic substances in particular. But I would ask you 
if you would examine those list of the critical areas, 
as they have defined them there, and advise whether in 
the definition, do they satisfy your definition of 
“critical areas"? In other words, have you identified 

applying 
these as critical areas/ the criteria and the 
standards that you have used? 

MR. MARSHALL: I note they 
use the term "Sensitive". I don't know whether that 
has the same meaning. 

MR. ANTHONY: I'm sure it 
does and I'm sure the context is different, and I was 
merely trying to, rather than read a list of places 
and say, “Does that satisfy your criteria?" I was 
trying teashort-circuit. ithbysusing, this last<and 
ask Dr. McCart if he would agree that these satisfy 


his definition, in other words if he can identify 


| 
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1 these as critical areas in the work he's done, and if 
those 

2 not, why are/particular locations not considered critical 

3 under bag etenty that.he.is -using. 

4 A Well, my definition of 

5 "critical areas" doesn't include entire streams, and 

6 in many cases they -- for instance, they say the 

7 Firth River, and I would say, yes there are critical 
| 8 areas, a number of them on the Firth River, but I wuld 

9 not say that the Firth River in its entirety is a | 
10 critical area. So that they don't really correspond. | 
1 Rat River is listed here as being critical or is listed 
i? here, and certainly there are critical areas on the | 
13 Rat River, in the headwaters where the fish overwinter | 
14 and spawn; but the entie Rat River is not a critical | 
15 area and the crossing, as far as I can see, does not | 
16 Bigeaic in what I would consider to be a critical area. | 
| Q Could you -- | 
18 A Well, I could go through 
19 each one of these and comment on them, but I think that | 
20 would take an awfully long time, and we have in fact | 
2a. indicated in Volume 16 and on the alignment sheets where| 
22 in each of these cases we feel that there might be a | 
23 critical area in the vicinity of the crossing site. | 
24 Q Well you see, Dr. McCart, | 
25 you have indicated that where there are critical areas | 


you would expect the sort of review and consultation 


that you discussed in your Phase 2 evidence, and that 


} 
T 


F , 
you had examined the crossing and given some advice. | 


Now, what I am attempting to determine is whether there | 


are locations which others have identified as part of 
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1 the route as being critical and should we go through 
2 this process of examination where you, from your estimat 
3 -- estimation and from your research say, "No, it's 
4 really not an area where I have to go through this 
) process because I don't regard it as a critical area." 
6 Because there may be others that say, "Well, that's 
7 obvious then that McC art's definition is too broad 
8 or too narrow, he's defining 'critical' in too narrow 
9 a term." The recommendation would be that you would 
10 broaden your term to include -- 
it : . A Well look, I have 
12 defined "critical area." I've indicated in Volume 16 
io and the other catalogues w!ve produced where we con- 
14 Sider critical areas to be. We have indicated on the 
15 alignment sheets where critical areas ne either within 
16 the compass of the alignment sheet or in the immediate | 
17 Vicinity either downstream or upstream, even if are ae 
18 off the alignment sheet, yee: disagree with this 
19 I would like to hear about it. As I said before, we 
20 put these things in loose-leaf format so that asadditinal 
21 information becomes available we can incorporate it. 
22 Q | Well, perhaps this would 
23 assist me then. As I understand, Volume 16 was not a 
24 bringing together and an evaluative process. In other 
aa words, it was an identification of particular areas, 
26 an identification of significant features of those. area 
27 Now, am I right in what-you're saying now is that in 
28 Volume -- we find in Volume 16 that you used the 
a? Barn “Critical” ein describing a particular Location, 


an that then satisfies your definition of a critical area. 
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A Yes. Of course we 
use the term "critical area" in Volume 16 as I've 
used it in the past. We indicate where there is infor- 
mation, indicating that there might be a critical area 
at one point five miles upstream or something of this 
nature, or whatever. We are interested in specific 


localities. As I say, we don't classify entire streams 


as critical areas. There may be a multitude of them 





in there, but we don't classify entire streams as 
critical areas. | 

Q But, the. use, of the. phrase, 
"critical areas" inVolume 16 corresponds with your 
discussion we've had about the definition of critical 
for purposes of special protection techniques and so on. 

A Yeos.. | 

Q ie ab can just deal with | 
a specific example, in answering Mr. Gibbs yesterday | 
you agreed that the Firth area was a critical area or 
the Firth River was critical in particular areas, was 
a critical area. Have you therefore made specific 
recommendations on that crossing? 


A I dott think I indicated 


that the area of the crossing was a critical area and 





in fact we've looked at the crossing on a number of 


occasions and find that the crossing is dry during the 





winter period. Now, there is a critical area downstream | 
of the crossing and we have identified this or would | 
identify this as a oeptagar area because there is an | 
overwintering population there, and I think in Phase 2 


we indicated repeatedly that in these instances we are 


| 
| 
| 
| 
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1 concerned about one problem, that is thefroblem that 





2 by ditching through upstream of a spring or aquifer 





3 you. may in fact impede the flow and cause a cessation 
4 of flow at the spring; or.if it's downstream, in the 

5 vicinity of the critical area. Certainly we are 

6 concerned about that, but that is not at the crossing 
+ 


site, that is downstream, and in fact our drilling 








8 program 2nd geotechnical analyses may indicate that 

9 there is no problem there. | 
10 Q Yes, but the question was | 
11 dealing now with that stream crossing as merely an 
ae example, did you then make specific recommendations 
13 as to how constuuction should be carried on at that | 
14 location? You have identified general problems, and | 
15 I appreciate those, and I understand; but did you then 
16 go on to make specific recommendations as to how, when 
1? and what procedure should be followed at that crossing? 
18 MR. MARSHALE: Mr. Commissioner, | 
19 my recollection was that Mr. Anthony wasn't here that 
20 week but we exhausted this subject, I believe, several | 
21 times, in that there is going to be a drilling ndgvantl 
22 if it's found that the aquifer would be blocked and 
23 the flow of water to the spring would be affected, | 
2a then something will have to be done and the steps | 
ee that could be taken were discussed by Doctors Harlan | 
26 and “pr? MeGart; I think “in some detail. “rf-it turns’: 
ee out there's no problem, ‘then obviously nothing will be 
ee done. I really don't think the witness should have tq 
29 | 





go through it again and aYain. 


Be MR. ANTHONY: Well, I've reviewed 
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the evidence of that week, Mr. Marshall, and I'm aware 
of the evidence that was being led. I'm asking much 
more specific questions, and that was were there 
specific recommendations that were made to the engineer 
about that crossing, and what were those pare aaa A 
The discussion is really,that took place, and the dis- 
cussion we've had so far on the crossing is an identi- 
fication of general concerns, and I appreciate that and 
I understand that. I'm saying now, having identified 
those concerns, and identified the potential problems, 
what did you recommend to ensure that these problems 
don. tyoceurzand so on? 

A We have identifie 
one potential problem, if in fact it can be demonstrate 
that there is sub-surface flow there which is part of 
the aquifer, feeding that spring downstream. We don't | 
see thescrossing. as) any: problem, at,all..It's, going, to | 
occur in winter. There is no water above the surface 
on any of the visits we've made to the site. We have | 
told them that they should in fact investigate the | 
area, and if there is sub-surface flow they are going ; 
have to take the approprite steps to ensure that it 
does not shut off flow into that spring. Now what | 


7 


those steps are, that's an engineering problem. 





We certainly have identified it as a problem. werueay 
is aware, of-+it. It's in the record a number of times 
here for this Inquiry, and this is there, this is the 
problem. Other than that I don't see any problems with 
the site. It's a potential problem, it hasn't been 


investigated in detail yet. 
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But other than that it's just a normal stream crossing. 





Q Well, let me approach 
this a little differently then. I will refer you 
to your Biological Report series, Chapter 4, page 24, 
25, Volume 15 -- sorry, this is Volume 15 of the 
Biological Report series, Chapter 5. O. K. now, on 
that volume and on those pages you outline a series 


of general guidelines concerning the routing and 





construction of a gas pipeline. 
| A Chapter 4? 

Q This is Chapter 4, page 
24-25 and 26. 

A 

"Guidelines to reduce sedimentation"? 

Q Yes, and you have outline 
there a series of 12 guidelines that should be followed | 
to ensure that sedimentation is not a problem, and I | 
would gather Mr. Hemstock, these general guideline 
are acceptable and have been accepted by Arctic Gas. 

WITNESS HEMSTOCK: Yes. 

Q O.K., and you state there 
in the very first paragraph: 

"The following general guidelines have been 
followed in making specific recommendations 
to engineers concerning the routing and con- 
struction of the gas piveline." 
Could you tell me what,in any instance,wkat the specifi 
recommendations that you refer to here, concerning 
the routing and construction, what they are and where 


they are? 
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A Our recommendations are 
included as part of the alignment sheets, there are 
recommendations on there as to sensitivity, should do 
this, should do that, should not place gravel pits 
in the active flood plain of Rapid Creek ae one that 
was brought up in Panel 2, there are specific recommen- 


dations in each of the stream catalogues where we have 


assessed the stream as a potential producer of fish, 


identified critical areas, and made some recommendations. 


In addition to that, of course, we have commented on 
a variety of structures and so forth, comments on the 


placement of communications towers, etc. etc. etc. 


a eee a 


These are the guidelines that wehave in mind when we 
made specific recommendations. 


Q Did you ever bring these 





specific recommendations together at a site specific 
situation? nh | 


A In the sense that I go 





through this whole list of guidelines, here and check 
them off, no, we don't use that procedure, no. These 
are the things that we keep in mind. 

Q You've got a series of 
guidelines in mind that are obviously accepted by 
Arctic Gas. Now how did you convey this? Is it just 
a matter of general conversation, or did you not 
bring them down and say, "At this particular location.. 

A Arctic Gas has copies 
of this thing. They have read my @neral guidelines. 
Presumably they have them in mind when they are, you 


know, engineering these structures, and certainly if 
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we don't like what they have done we tell them this. 





Q But you did not, as part 
of your studies and the researching as I've gone through 
this volume and other volumes, I did not see at any 
Stage where you've gone through and said, "We've 
studied it, we've looked at it, here are our recommen- 
dations." 

A That isn't research, you 
know. That is whatyou come up with as a result of 
your research. You refine your guidelines. You can 
apply the guidelines in site specific situations but 


that isntt research. We don't sit down and write a 


long treatise on how we have applied guidelines to 
specific sites. We do in fact apply these guidelines | 
to specific sites, but we don't sit down and write 
research volumes on these kind of things. 

Q O.K., and what we have 


here is a research, and I appreciate that, but then how 





do you get it from that stage to the recommendation 
stage where you actually tell them? 

A Well, we go to a meeting | 
and we tell them, or we write them a letter and we | 
tell them. 

Q I see, and your projects | 


that we have outlined here which do not have this 





step in them, it was the Biological Report series that 
did the research and -=- 

MR. MARSHALL: Excuse me, Mr. 
Anthony. The comments are in the stream catalogue and 


they are on the alignment sheets, and those are Dr. 
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ul McCart's comments on the alignment sheets on a site 

2 Specific basis. 

3 MR. ANTHONY: That is not 

4 entirely the picture, Mr. Commissioner. We have here 
5 even in Volume 16, which is an identification of 


critical areas, and we've discussed how we identified 
and what he means by critical areas. That's what 
it says, yheetee 
"Vermilion Creek, these are the potential 
problems." 
It doesn't say, "Your pipeline crossing should 
therefore, you know, incorporate these sorts of 
recommendations or these sorts of techniques or these 
sorts of protective measures." It merely identifies 
a concern but it doesn't have the recommendation, and 
I'm wondering if there were any recommendations. | 


Of course if there were, that's obviously what we're 





most concerned with here. 

A I mean we have meetings. 
We're not operating off at some great distance. We 
tell them, we have meetings with them. We discuss 
particular problems. I'm sure they're bored with 
hearing about sedimentation. 

Q Did you ever write up 
any recommendations for Arctic Gas? 


A Well, there's a list 


of recommendations in this chapter, that's what these 
are, guidelines. 
Q Well, these are -- 


A Are you talking about 
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Cross-Exam by Anthony 
specific recommendations? 


Q Yes. 





A For specific sites? 
In some instances we do and in some instances we don't. 
If we feel that the general erosion control measures 
and so forth tha N.E.S. has defined would be adequate 
in those particular areas. 

Q Allvrignt, if really 
am interested in knowing what your specific recommen- 
dations were, those that you did do. Now are they 
inthe form of a report or any way that we can look at 


the recommendation and say, "Now McCart has recommended 


that and he knows." 

A In some instances they 
are in the form of a report and in some instances 
they are simply verbal communications. | 

Q Now when you say that in 
some instances they are in terms of a formal report, 
where -- 

A Well, in some instances 
they are included in this Volume 16, and in some 
instances they may be recommendations in the Biological 
Report series. There are certainly recommendations 
about specific transmitter site locations in my files, 
but we don't want to generate any more paper than we 
have to. We already have a mountain of this stuff to | 
deal with. 


Q ¥our recommendations, so 


I understand it accurately, are what are found in the 
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Biological Report series. This is the only place you 
put it on paper and you said, "Here are my recommen- 
dations." 

A Our recommendations afi 

the Biological Report series of course tend to be 
general ones. In addition to that there are site | 
specific recommendations on the alignment sheets. We've | 
had verbal communications,and on innumeral occasions 


including a meeting back in 1973, was it, we discussed 


these things at great length and you have a copy of the 


comments -- an edited copy, I might add -- in the sense 


that there were a lot more discussion than is included 
in those, and all of these things of course contribute 
to the final configuration of the pipeline. 

Q You see my concern, 


Dr. McCart. 





A I see your concern, and 
certainly we have had a great deal of input into the 
configuration of this pipeline, and we have certainly 
made a great number of recommendations both site 
specific and general. 

Q And that's really what 
I'm attempting to assess, are those recommendations, an 
I find as we go through the Biological Report series 
in Volume 16 that they don't provide us with specific 
recommendations. They identify the problem and they 
give guidelines, but they don't say, "What does Dr. 
McCart suggest you 46 to deal with those problems." 

THE COMMISSIONER: No, he says 


that that is something he may have said at a meeting 
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he's had with them, or that he may have told them over 

the phone or by memorandum, but it hasn't been organize 

in the form of a report that would be appropriate to 


be located and produced here. I don't see how you can 
really expect to get ane farther along this line. Sure 
what's important is),what guidelines has he laid down 

in the Biological Report series? Are they sound? ff 
you want to challenge them, you should, and if your 
witnesses intend to challenge them you should put their 
point of view to Dr. McCart so that he can deal with it. 
But I think you've gotten as much change out of him 


as you're going so far as his methodology or whatever 


they call it is concerned. 
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-Q I wasn't concentrating 

on the methodology, I was trying to assist the Inquiry 
and us in understanding what recommendations we should 

make, and we have one of the most knowledgeable 
gentlemen, because he's been working inthe field 

and dealing with these problems, and I was trying to 
determine where the recommendations were, the sorts of 
recommendations that this Inquiry has to make, and the 
guidelines, you're right, sir, but if you refer to 
them,they're in terms of, 

"Every effort should be made to minimize contact 
between water bodies and pipeline right-of-way." 

Well, that's very fine. | 

A No, but then it goes 
on, doesn’t it, 

“Bliminate stream crossings." 
We've done this as much as possible. 
"Eliminate close parallels with streams." 

Q Let's deal with a_ 
specific and then you can indicate whether you have 
frmed any recommendations and then,in a particular. 
NO. os 

"Pipeline construction should be dosely 
monitored so that any unacceptable level 
of siltation is immediately identified." 

Well, let*s not get into "unacceptable level of | 
siltation", but what do you mean by "monitoring"? 
What sort of recommendations have you made in that -- 


$ a 


to fulfil that guideline? 
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A Well, I think that we made 
a general recommendation re monitoring, and Mr. Hemstock 
has outlined how it's to be done. 
. Q Yes, but have you not 
ihnyl cow y more specific terms the type of monitorin 
program you suggest? Let me give you an example. I'll 
ask you to comment on this. Mr. Brian is part of 
the environmental social program, E.S.P. 73.6 suggests 
the following: 
"Attempts to be made to develop standards for 
suspended sediment level during and after 
construction." 
Sorry, I've got the wrong section. I've got the 


wrong reference here,but let me put it in this terms, 


as I understand it, the suggestion ly Dr. Stein for 


example, on one of the E.S.P. studies he has done 
suggests that following installation of a water 
crossing there should be weekly monitoring for at least 
one month following breakup, then monthly monitoring 
for the first year, and then thereafter a quarterly 
until stabilization has occurred and so on. Now he's 
attempted to fill in your guidelines by saying 
adequate monitoring by saying, "That's the sort of 
recommendation that should come forth, that you shoud 


have weekly inspections from the time during breakup 


‘or the first month after breakup." Now, you've got 
experience in the area and I'm trying to determine 
what your recommendations would be of an adequate 
monitoring program, to fulfil a guideline that you 


say you wish to apply. 
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| 
A Well, we have not yet 





stop. there. 


2 

: Sat down and decided. I have not made any specific 

; recommendations as to that kind of thing. 

: THE COMMISSIONER:- Do you have 

: any comment on that proposal of Stein's? 

3 A Well, I would say that 

i in some areas of high instability you might want to 

; go more than weekly immediatly after. In general it 

; sounds O.K. to me. It may in fact, stability may 

ce occur, Or you may have a Stable situation long 
| before the, I think, two years total interval that 
= he's talking about, and I would suggest that you 
a could terminate it as soon as , you know, you're 
a reasonably sure that stabilization had occurred. The 
— other thing is that I don't see any point in going | 
re | monthly during the course of the winter because after | 
x freezeup has occurred you're not going to get erosion 
down rights-of-way and things of this sort, so that 
Pe I would want to modify that possibly. 
ae That, sont..of thing might be 
os all right during the open water season when water is 
22 

flowing. 

ea MR. ANTHONY: You see, that's 
bh the sort of thing, Mr. Commissioner, the reason I 
at brought the issue up, the sort of approach and the 
a sort of recommendation Lote vooking at. lf ne hasn't 
a given consideration to these issues then, and made 
those specific recommencations I guess we have to 
29 










_ 
Nod Rast Mir 

sat tie ro | 
uaeebak yd ik Sanaa o f } 


jor Jon over bw ,fftew A | . 


7 















sitiseqa’ yas ebm Yoo eved i— .bebioeb bas) 
| < 
.paint to bait ast of es enoisasbremmooes 
oven voy Ot! AavOd 2eIMMOO aHT 





: Se'nie#2 to Lseodotq asdé mo dnemmcoo yas 

tons you Blyow I ,i few A | 
of Sew Sdoin wow yttiltdstsat dpid to eseis emoe tt 

| 4% Csvenep cl .te¢is ylasibommi yilsew ~asd? stom op 


yam yall idsza2 3082 nk yam 3I .9m of .2.0 ebavoe 
| paol moiteutie eldsze' & over Yar DOY TO , 1900 

) sed¢ Isvtesai tssot exsey ows, Aabds 1 yeds. exoted 

. 

| voy t6q% teopowe Bluow I bas ,tuods*parats? 2*orl 

| a "voy ,wondt yoy , 26 nooe “es tt steniozses Dis09 


| sAT Betayon0 Sed coltesilidste dead? exes yidsnoesss 
| ontop ak taiog’ yrs ese t'aob I dsdt at patas xaiito 
) 


tis Sevsdsed sretntw edt to eexv0D odd) pntavh yidsnom 
| molaors gop o¢ paiop toa sx'uoy Sst10990 86a quesesz2 
| +e49 08 (4208 eidt Yo apnidd? basé yew~do-asdptx: awob 
vidiaeeq s8d2 yiibom ot jasw bivow 1 

od tnpim patds 20 3208 ISAT 
ei tetew nodw soasea tetsw asqo edt patiub aipiz iis 
seniwolk 

a'ted3 (e9e veY :YHOHTHA iM 


I nOsset ont ,rsnoteeinwmod .4xM 4pnidd to0,2a0n. edz 


ets Beis dosortags to txoa edd (qu eyael eit sripyotd i 7 
| | | a 
deed ati 72 .te pakdool mi soldsbaemmones to Jtoe | : uy 


abem bas ,nedd? esveel esed’ ot nolgsiebienos nevip 
o¢ svad sw seeup I enol+eSpenuncoss ¢ - get 
: t iteSremmooss of2 Loeqa, seods 


-dSiten? go: 
_~ 


ALLWEST REPORTING L-TD. 13813 
BLIRPNABY 2, F.C. 


Banfield, Gunn, Hemstock 
McCart, Jakimchuk 
Cross-Exam by Anthony 


Q be. MoCart, im your 





section on the obstruction of this fish passage, page 
22 following, I'm not going to refer to a specific 
passage but I would imagine that to start with you 
would need data on the swimming performance of the 
various species that you will be concerned with in 
order to make any conclusion as to their ability to 


navigate any particular velocity of water or any 


particular crossing. You would agree with that? 
A Yes, yes. 
Q Now, have you now 


experimental evidence on the swimming performance of 
the various species that will be encountered? 

A The government funded 
a study of the swimming performance of a large number 
of species that occur in the Mackenzie Valley, and this 


has been published in the Journal of the Fisheries 





Research Board of Canada, so the information is 
available. I think with the possible exception of 


Arctic char, but to a considerable extent you can 


another. 


Q And you've referred to 
that particular study and it's your opinion that 
you're able to extrapolate with respect to char. 


extrapolate swimming performance from one species to 
| 
Is that the basis -- 

| 


A Todon & think that char 


were included in it. Certainly grayling, one of the 


important migratory species, is, but I see no aif fice. 
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different for different seasons of operation. 


1 in extrapolating from data for assumed performance of 
| other species. There are general mathematical relation- 
3 shivs which relate the swimming performance to the leng 
4 of the fish which seem to be true for a wide range | 
; of species. 
6 | Q Let me “get “your view on 
7 another suggested technique or method of recommendation. 
8 That is really the question of how do you deal with 
the problem of suspended soils or siltation, and I'd 
BO like to then quote to you an attempt to deal with this 
ie problem and get your assessment as to whether or not 
De this would be a sound method of proceeding. I refer 
ce VOUrLCO BEtTan Ss) oo, P. article 73°67 “and there’ s just 
A one paragraph which I will read. 
15 MR. MARSHALL: Excuse me, what' 
- at Geos. aArcICcLe? 
5 MR ANTHONY: Environmental | 
ue Social Program. 
19 MR.” MARSHALLY Program, oh, P. 
ay MR. ANTHONY: That's E.S.P., | 
oe Environmental Social Program, Volume 73.6, page 50. 
Be THE COMMISSIONER: That's not 
Be how they did the work, though. 
2A MR. ANTHONY: He has to say 
» there as follows: 
eg "Attempts should be made to develop standards 
er for suspended sediment’ levels during and 
oP after construction. The standards would be 
is based on bioassay experiments that might be 
30 
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The standards for different crossings might 
vary depending upon the fish species and 
habitats which would be affected. During 
construction changes in procedure may be 
necessary in order to meet the standards. 
After completion of the pipeline additional 
erosion control features may be required to 


meet the standards." 








Now, was he suggesting a bioassayset of standards before 


you start working, monitor it, and then provide a 


minimum and maximum standard. This is a recommendation 


of how to deal with the problem of river crossings. 


I'd like just to have your opinion on this method. 


A TheopViLOus. ditticuity was 


determining what the standards should be. You know, 


you can classify streams along the North Slope in three 


major classifications. Dr. Craig and myself have done 


this in a paper, and you could possibly define 


standards for each of these three major classifications. 


Then yau're always going to have individual exceptions. 
Look at the Mackenzie River where four and 500 parts 
per million suspended sediments are relatively common, 
and com pare that with the Peel River which is also 
relatively turbid, and compare. that Wit. the Firth, 
which for a period of the year at least is turbid and 
for a period of the year is clear. Compare that with 
the Great Bear River, which runs relatively clear 
throughout the year. It's very difficult to see how 


you coud come up with a single standard which you 
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| 

could apply to all of this great variety of streams. 

2 The other difficulty of course is what bioassays are 

: you going to use? 

4 Q Well, i adaidn; t want to 

: Suggest that there would be only a few standards. I 

"| think in fact Brian suggests that there would have to 

7 be a number of standards for a number of seasons, | 

P depending on the species, the season, the method of 

: construction and so on. But he is suggesting that | 
” people like yourself, go to a particular location. and | 
sa do a study and set a standard which is then the standard 
ie that the engineers and the fellows driving the tractor | 
aad and everybody who comes after you have to monitor and | 
ras live up to. Now, would you recommend that that suoenieee 
= be adopted as a method of protecting fish resources? | 
= A You see, I'm not certain | 
sa that that method would in fact. protect the fish 
cs resources, because we might set a standard which would | 
i 


protect a large number of -- first of all, you see, ats 


you're going to protect fish resources you've got to ' 





be assured that there is in fact a fish resource there 
to be protected. Is thema critical area in the vicinity 
which might be affected? 


Q We found it. 
| 
A So we have defined that. | 


Or is it a feeding area which might be used later in the 
| 


year which might be affected, so there might be an 


indirect affect because you've affected the bentic 


and vertebrate population. So I would be concerned 
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first, let's find out is it utilized by fish and what 
seasons of the year is any sediment that's produced 
likely to have, an effect that would continue beyond 
spring freshet after the year of construction, after 
the winter of construction? If there is no likelihood 
or very little likelihood that the fish populations 
will be affected, or that there will be any significant 
affect in a statistical sense, in other words can we 
measure it and show that there has been a significant 
change in the population, if it's unlikely that we 
or 


would be able to detect any ¢ hange,/that there will 


be any change, why worry about it? 
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It is only a temporary 
phenomena. When we come to an area where there are 
ctirical areas, those locations where there are critica 
areas, I think that you have to make every effort to 
minimize any chance of sedimentation. 

Q I am with you there. Let's) 
start with the assumption-- | 

A It's a site specific oh 
Now what Brian is saying, of course, he is making a | 
very general statement. He just attacked me for making 
these kinds of general guidelines. That is a kind of 
a general guideline and suggestion and you can make 
these suggestions but how, in what practical manner 
are you going to carry this out? 

Are you going to look at 
paraphyton(?) populations? What kind of a bio-assay 
would give you an immediate reading or a very short 
term reading on the effects of that siltation? 


OO AligrightenmsLéettes tevart 


off with the assumptions rather than finessing it with 
the idea of, well there may not be a problem. Let's 
start with the basis that there is a fish population 
you want to protect and let's assume also that siltatio 
is a potential problem. 

How yourpdvice to us and your 
recommendations are that you did it on a site specific | 
basis. You consider the situations and on site specifi 


basis. And I am assuming that therefore your going 


to,as part of the final design process, go out and do 
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this sort of site specific assessment. Now having done | 
that, how do you ensure that that, that nothing goes 
wrong. I mean what do you do? Do you not: have to 
indicate to the engineers and the people who are coming 
behind you, what conditions have to exist throughout 
or are you going to stay there and monitor it on a 

day to day basis? 

A What we are going to do is 
we'll go to the site, if we feel that there might be 
water flowing during the course of the winter, we are 
going to suggest that these, this is an area where you 
have to take great care and that you might consider 
culverting if it is appropriate in the winter, and 


there is some question about whether you can use this 


technique in the winter, the provision of settling 





basins to restrict the downstream movement of materials, 

Those would be the kinds of recommendations we would | 

want to make. | 
© “Right. And the reason your | 

making these recommendations is to ensure that there 

is not a dangerous level of sedimentation. Now, what 

I am leaving with you and what I am asking you is, | 

if your satisfied that there could be a dangerous level 

of sedimentation, how do you indicate to the people 


actually 
who are going to be/doing the work, when they are 


reaching the dangerous level? 


A” Well, 1 think I would, "you 





would have to have a competent man on the scene. 


Q Well, do you then intend to 
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; and 

2|| 7 recommend that there be a competent man at each river 

3 crossing throughout the construction of that river 

4 crossing? 

é A I think that there has to 

6 be an environmental inspector on who would investigate 

7| what is happening at each river crossing, yes. 

8 Q During the time of 
9 construction? | 
10 A »Yes. | 
ae! Q And you have made that 
To recommendation to Arctic Gas and this is the way you 
i3 do the sort of site specific work that you suggested? 
14 A We have recommended that 
15 there be a competent fisheries biologist or man who can | 
16 assess the fisheries and water quality aspects of 
17 construction along as part of the inspection team, yes. 
18 THE COMMISSIONER: Excuse me. 
19 IL Would you mind repeating that? You said that the 
20 competent fisheries biologist-- 
pat A A competent, yes sir. 
22 THE COMMISSIONER: And what 

23 was the "and what"? 

24 A I don't know. Let's see 

25 what did I say? Or someone who would be competent, 

26 either a fisheries biologist or someone who would be 

5 competent. to assess the.effects on water quality. 

28 THE COMMISSIONER: I thought 

29 you had an "and", instead of an "or" there and I 


30 wondered how many people are part of this thing. 
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ME. ‘ANTHONY <"-And this’ Mr J 
Hemstock is the method that Arctic Gas proposes to use 
to amplement the protective measures that Dr. McCart 
has referred to? 

WITNESS HEMSTOCK: Yes. 

MR. ANTHONY: What happens on 
the construction site if this competent biologist 
indicates that the sedimentation level is getting 
dangerously high? Does he then have the authority to 
amend the construction procedure or close down the 
operation or--? 

A He would report directly | 
to the manager of that particular spread and indicate | 
what his concerns are and they would mutually try and | 
work out a means of alleviating the problem. If they 


couldn't agree, he has direct access to director of 





environmental studies. 

Q That's you at the moment 
aerantiase | 

A At the moment yes. 

THE COMMISSIONER: And no 
doubt will continue to be so. 

A Imay be retired before I 
get to that stage. And I would, of course, have access 
to people like Dr. McCart and we would then have the 
option of shutting the operating down or changing the 
operation to the satisfactory approach. 

Q Dr. McCart to deal then 


with another specific issue and-- 
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ALLWEST REPORTING L.-TD. 
BURNABY 2, B.C. 


Banfield, Gunn, Hemstock, 
Jakimchuk, McCart. 
Cross-Exam by Anthony. 


THE COMMISSIONER: Excuse me. 
Theres an interesting question here. I don't-- Te 
occurs to me that maybe all of you have thought of it 
but, and I would be interested to know how they dealt 
with it in Alaska because there of course, the company 
has its own environmental inspectors and the Alaska 
Pipeline Office has its environmental inspectors and 
they have a close working relationship as I understand 
Lt. 

Now, let's suppose, and I am 
not asking anyone to answer this now but you might all 
think about it, let's suppose that somebody from the 
North Slope, an environmental inspector, this competent 
fisheries biologist that Dr. McCart has provided, says 
you have to shut this down, the spread manager says 
no or may well be inclined to aaa tie will no doubt 
be an engineer or a constructionman and not a fisherie 
man and they go to you, that is the environmental 
inspector goes to you and presumably the spread manager 
can go above your head I suppose, and at the top of 
this pyramid is Mr. Horte at the moment. Now what woul 
be the ethics of the fisheries biologist saying to hell 
with all of you and going to the regulatory authority 
in Alaska, it would be the Alaska Pipeline Office, we 
don't know what shape the thing would take in Canada, 
but let's suppose you went to the environmental inspect 
employed by the regulatory agency that are supervising 
the construction of this pipeline? Is there anything 


wrong with that ethically from the point of vrew of the 
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Cross-Exam by Anthony. 








WITNESS McCART: Well, I was 


1 

2 fisheries biologist. . Is his first duty to the 

3 environment as he conceives. or to his employer. 

4 And secondly, what. would the 

5 attitude of Arctic Gas be towards that? And finally 

6|| there ie aseeion: What powers do the environmental 

7 inspector employed by the regulatory agency have? 

8 Well, I am not asking anybody to wrestle with that 

a now but-~ 

10 WITNESS HEMSTOCK: I might | 
ga comment that I see nothin at all wrong with him, in 

I, wo¥ld expect 

12 fact,/that he work very closely with the government | 
13 inspector on the job. | 
14 Really, the job of the anSEPCtGE 
nl is to foresee these problems ahead of time and make | 
16 | sure that we don't get into those kind of situations. | 
7 That to me, the essential role of the inspector | 
18 is to be ahead of the construction, to point out these | 
i problems ahead of time and make sure that the construc~ | 
20 tion goes without hitch. | 
Ze. Now, obviously, occasionally | 
tae they are going to get into these type of situations. | 
oe But I would expect that he work very closely with the 
24 government inspector. In fact, there would be a man 

25 | on the. spread, with part. of his, job,as.liaison, with the 
26 | government inspection team or whatever group there might 
27 be. | 
28 MR. ANTHONY: Dr. McCart , 
29 | did I detect a desire to leap into the fray? 

30 | 
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Banfield, Gunn, Hemstock, 
Jakimchuk, McCart. 
Cross-Exam by Anthony. 





just going to say one of the reasons that I like to use| 
the work competent is so that we have a man who can tal 
intelligently with the, with his counterpart on the 


government regulatory team. 


Q Would you anticipate that | 
team 
the, this counterpart of the government/would have, 


would also be-- 


MR. MARSHALL: He would un- 
doubtedly be competent. 
Q Who undoubtedly be competen 
Right. Would you anticipate that this very competent | 
person would be involved in the final design process? | 
In other words, as you come to the place of deciding | 
what ee going “to do? | 
| 
A Well, he may or he may not. | 
i | 
Q What is your recommendation.| 
A I don't think it makes a-- | 
Well, it would be advantageous obviously if he had have 
been involved in the final design, yes, and he had 
inspected each of these things ss tamed the constructio 
Q Now, in response to some 
questions about the site specific studies that have 
been done and a number of river crossings that have 
been examined there was a figure given as a number as 
the number examined and we had when we were discussing 
borrow sites, the concept of sort of a development plan 
for each borrow site which would indicate what your 
going to do, how your going to do it, when your going 


to do it and what it is going to look like when your 
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Jakimchuk, McCart. 
Cross-Exam by Anthony. 


finished. Now, would you recommend such a development 
plan for each particular crossing as well? 

A Well, this was discussed 
I think in the panel two testimony at some length. 

‘Mr. Williams discussed this and in some instances 
we would want to be part of it and in some instances 
no. A lot of crossings areminor crossings of 
little consequence to fish populations or femoral 
streams and things of this sort. 
would 

Q But, you/anticipate the 

process of aS together all your, all the factors 


to be taken into account at river crossings and submitt 


that for approval before the river crossing--? 


A We would make recommendations 


concerning those crossings where we felt that, in fact 
already have to some extent, but in the final design 
stage we would make further recommendations regarding 
particular stream crossings where we felt there might 
be some implications for fish populations. | 

Q When your doing that and 
when your communicating to your fellow competent 
biologist within the government who has to approve your 
plans for a particular location, are you not going 
to have to give him an indication of the sorts of 
sediment levels that you feel are appropriate or 
tolerable in that stream and so on? 

MR. MARSHALL: Excuse me, 
Mr. Anthony. You know how I hate to interrupt. Your 


suggesting that there will be a competent government 


| 
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rd 

“ fisheries biologist who will be approving the river 

3 crossing plan? Are we talking about regulatory ae 
4 to be established or one that has already established 

5 or are you, is this something your going to urge on the 
e. Inquiry? 

a MR. ANTHONY: Well, I am not 

8 dealing with that specifically. I am merely taking 

3 up the suggestion that Dr. McCart made,that whoever 
10 this other party may be, whether it is a pipeline 
11 authority, the current fisheries biologist of the area 
Le or whatever and picking up this idea of the particular 
13 river crossing and what is going to take place at the 
14 crossing and I am merely asking whether you are going 
15 to also have to as part of that development plan, | 
16 provide secsek hoe 1s Es sediment level and all these sorts: 
1? of standards that you say are almost impossible to a, 
18 
ky 
20 | 
on 

22 

23 
24 

25 

26 | 

A | | 
28 
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i 

2 

3 

- MR. MARSHALL: What is going to 

2 be required is going to be a question of what the 

a regulatory authority establishes as being necessary. 

3 MR. ANTHONY: I appreciate that. 
3 I think that Dr. McCart is certainly able to give his 

? recommendation as to how this thing should be run, to 

i) ensure protection of the fisheries, and I'm sure that's 
it bis goal) invall. thisyr is"'te* ensure? protection? obMthe 
id fisheries, and I'm just anxious to know what recommenda 
i3 tions and what mechanisms he feels would ensure protec- 
14 tion of the fisheries. 
iS A Are you asking me whether 
16 I would come up with quantitative standards for uaetdae 
Lf sediment levels, bed load and this kind of thing? | 
18 QO Yes, 
+2 A I think that's an impos- 
a) sible task, in the sense that we don't know what 
at characteristics of the silts are, the fines and the 
f beds in particular rivers, how far they're going to be 
23 suspended, whether they're going to settle out. I 
i don't think that we can use that kind of quantitative 
ae approach unless we do very, very site specific work 

20 and we take cores and do gravel sieve analysis for 

et each crossing, then we have to look at, you know, what 
oF we would set as a maximum suspended sediment load for 
each crossing. I think that's a very impractical approa¢h. 
30 


Q And you would not 
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Cross-Exam by Anthony | 


1 recommend that these sorts of things be done before 
2 approval is granted for particular river crossings? 
3 A No. I would say that 
4 if we're going to set -- it's going to be extremely 
5 difficult to set any kind of quantitative limit which 


would apply to a wide range of streams. 

Q Well, if I'm a regulatory 
officer, and you come to me with the proposal of Arctic 
Gas to qoss particular streams, how am I to know whethe 
what you propose to do is going to adequately protect 
the fish, which is our mutual goal? Don't you have 
to do these sorts of studies and get this sort of 
information and say, "Look, if I go in there and use 
these techniques, this is what's going to happen and 
it's not going to cause damage to the fish." 

A I think you have to be assured 


that at each crossing every effort is made to keep the 





level of sedimentation to a minimum. 

Q Yes, I'm with you there, and 
I,ias the authority -- authorizing. officer “have to 
ensure that and I'm wanting to know what you'll give 
me that will allow me to assess whether or not -- 

A We will give you a plan 
for the crossing and indicate the facilities and the 
manner in which we're going to cross it, in order to 
assure you that they have taken every precaution. In 
some streams you're going to have high levels of 
sediments downstream simply because that's a character- 
Ten clot tne: bed: If you want to cross the stream 


at all you're going to have to tolerate very high levels. 
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Q But don't you also have 
to tell your officer what your assessment is of the 
amount of sediment that will be let out and so on, 
and the effects? 

A Well, a hydrologist 
might be able to tell him what the carrying capacity 
of a stream might be at a certain time of year and 
how much of it might be carried downstream and so on 
and so forth, but I don't know that that is required 
for every stream,as part of a stream crossing plan. 

I. do think it's. essential, though,. to. demonstrate that 
you have taken every precaution and that the level of 
Sedimentation in that particular crossing resulting 
from that particular crossing will be the minimum that 


you can achieve,in any kind of practical way. 


Q O.K., having demonstrated 


that, do you have to -- would you suggest that it also 
demonstrates the impact of that minimum sedimentation 
Ehak. ise 

A How would you do that? 

Q Well, I'm saying that 
thatie whiarelim asking you, If 1&"s an impossible 


task -- 


A To do an impact 


assessment for every stream crossing? 


Q Well, 7. *m dealing == 
A tn a sense we can in a 
very general way, we can say, "O.K., there are or not 


any critical areas for fish here so that the impact 


on fish populations will be minimal, if in fact i 
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1 will: be detectable © at all. 


2 Q Well, that's probably an 
3 argument that will go on for some time. 
4 THE COMMISSIONER: Let me just 
= ask you, Dr. McCart, I think we have been told that 
6 there are 600 river and stream crossings north of 60, 
7 something like that. Arctic Gas say that they intend 
8 to design crossings for 150 specific rivers and streams 
3) in the Northwest Territories and the Yukon. I think 
10 Six of those are major river crossings that we are all 
EAE familiar with, so something like 145 of them are 
ie smaller rivers and streams where they think that they 
is have to have a site specific design. Now that's a 
14 design prepared by engineers. Is it your understand- 
LS ing that those designs will be established on a basis 
16 of the guidelines that you've laid down? That's the | 
17 extent of your involvement in those designs, that is | 
18 not just your specific remarks on the aligment sheets, 
BS) the guidelines that you've listed in the Biological 
20 Report series are there, and in other ways they have 
21 received your specific recommendations in regard to 
Fs particular sites. 
23 A Yes, and we would again 
24 look at these things. I think we have indicated in 
25 | Phase 2 that there will be a statement for each cross- 
26 ing and it would include some environmental impact 
27 assessment, and we would be prepared to do this. You 
28 See;t they difficulty thateud!m having dsithataifiyou 
29 pick suspended sediments of all of the things that 


30 you can set quantitative criteria for,t his is absolutely 
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the most difficult one. I have no objection to setting 





quantitative limits for such things as methanol, I 
think that 's“relatively easy problem; but when you're 
talking about suspended sediments, in one area you're 
talking about silt, and in another area you're talking 
about sands, and in another area you're talking about 
this, that, and another thing. You're talking about 
crossing streams of varying sizes,which have varying 
Carrying capacities for silts. You're talking about 
areas in which there are critical areas downstream 

for fish populations and there are other 
areas where there are no fish within God knows how 
long a distance, and it seems to me an almost impossible 
task to set quantitative criteria that are going to be 
meaningful for a wide range of conditions. I think the 
best we can do iS minimize it as much as possible by 
demonstrating that you have taken every precaution, 
that you are going to do this, you are going to use 


settling basins, you're going to use culverting tech- 


niques where appropriate, but to sit down and say, 
"Look you can't exceed 10 Sit games eee litre at a 
distance, 10 milligrams per litre over background 
levels of a distance of 100 yards downstream of the 
crossing, or 200 yards, or half a mile." I think this 
is not terribly meaningful because it is not applicable 
over a wide range of conditions, and you're going to 
run into all manner of difficulty af you start 
Serting this kind of CVS ee criteria. You may 
find that without having done alot of ditching experi- 


ments across streams that the criterion that you have 
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set when you actually get out into the field 
means that you can't cross any stream in which there is 
flowing water. If you're going to set this kind of quan 
titative criterion you're going to have to go out and 
do a large series of experiments to find out what 
happens when you ditch across streams, when you take 
no precautions, when you use no settling basins, when 
you use no culverts, as opposed to situations in which 
you do use these. Now those experiments themselves 
might do more damage than uSing whatever techniques 
are available to you and putting in settling basins 
as a matter of course, and so forth where you have 
flowing water, in the vicinity of crossing sites. 

I have no objection to 
objective, quantitative criteria except that ths is 
absolutely the most difficult thing to arrive at 
objective quantitative criteria for. That's the problem, 
as I see it. 

MR. ANTHONY: I agree with 
you, and that's why 2 selected that particular problem, 
to discuss the problem, is that it is the most difficul 

MR. MARSHALL: Mr. Commissioner, 
just on the point that you were raising with Dr. McCart 
about his role in the process, having developed these 
various guidelines, as you mentioned, the hydrologists 
and river engineers would design those specific 
crossings. Dr. McCart would then be given an opportuni 
to review those crossings, as I understood the evidence 
from the last panel, and he could make whatever comment 


he felt were appropriate as to additional measures he 
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1 felt ought to be taken. 


2 A That was my understanding 


3 also. 


> 


MR. ANTHONY: I propose now to 


On 


turn to another subject. 
6 THE COMMISSIONER: Fine, we'll 
7 adjourn for coffee. 


8 (PROCEEDINGS ADJOURNED FOR FEW MINUTES) 
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. (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 

: MR. MARSHALL: I spoke with 

; Dr. Gunn at the break and he told me that he had put 

f together in report form a summary of ornothological 

° recommendations in regard to the proposed Arctic Gas 

: pipeline and he has given me his copy of it. 

: This report had not been 
: listed in the Arctic Gas list of reports and I don't -- 
: it had not been listed in the items relied upon by the 
oy panel. I hadn't been aware that there was such a 
* document. 
2 

It's, I understand, a 

a dynamic document in the sense that it's something that 
7 Dr. Gunn keeps and up dates it as situation changes. 
sis And the copy he has given me which is his report 
if library copy is dated March of 1975 and I understand | 
a that it is in some respects out of date and he hasn't 
ei had it revised since then. 
a This appears to he the 
an sort of thing that my friend, Mr. Anthony, was 
ae attempting. to get from Dr. McCart and I understand the 
a report has been submitted to Arctic Gas so accordingly 
? T'll have this copy photocopied and I'll have copies 
i available for counsel so that they can look at it later 


in the day and hopefully they'll have sufficient time 
26 any 
to prepare for £ross-examination they may have on it 


re | 
when they resume December 2. 
28 
MR. ANTHONY: Mr. Commissioner, 
29 
it would assist me if I could have a copy that I could 
30 


take away next week since I imagine I am first up. 
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in Phe cross. -— Or, after Mr. Gibbs, , Sorry... In the 
cross-examination of the of Dr. Gunn and I am 
wondering if Mr. Marshall would agree to leave one 


here because there are counsel here who would like to 


use it and make another copy available. 





My secretary will be 
Gown in a few minutes to pick it up to take it out for 
photocopying. 
MR. ANTHONY: Q Di 
McCart, just a few short points. On page 24, you discus 
the question of subsurface drainage and we've discussed 


that at some length. I don't propose to. I just wanted 


ooo 


to get some locations down with you. You indicate there 





that you have identified a spring and with all the 
attendant possible difficulties between the Malcolm 
and the Firth, would you anticipate or have you 
discovered other streams and are you able to give us 
a little bit more definite locations? 

WITNESS McCART: A Well, 


I think we covered this in Phase Two. There is a 


spring downstream of the crossing on Fish Creek. 
Q That's the mouth of 
Fish Creek near Komakuk Beach? 
A That's the one, yes. 
That's the minor spring. The largest spring on Fish 
Creek is upstream of the’ pipeline crossing. There is 
one on the east side of the Malcolm River. There is 


one between the Malcolm and Firth Rivers and there is 


one on the west side of the Firth River fan. 
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@) You may have covered it 
in one of these. I'm not sure. Is there also one 
at the Spring River? 
A I believe there is, yes 
the 


but we have little information on Atilization of that 
one by fish. What I'm indicating is we don't feel that 
LC aIs"utirlized"to-any gréat™ extent*by=fish* 

Q Thank you. I would like 
LO now cto"turn’ to the sues uveh of methanol and ask you 
to start,as a starter,whether you have in your research 
studied the behaviour of methanol in water as distinct 
EFom. 2ts effect on fish? 

A No. | 

Q Do you know of any 
studies or have you referred to any studies which have | 
enabled you to assess whether or not it disperses | 
immediately or stays together and floats as a ine Ora 

A Well, it's highly 
soluble in water and the indications that we have are 
that it is readily vaporized from the surface of the 
water but we have not in fact looked at this in any 
great detail. 

Q So for purposes of your 
study of methanol on fish, you have proceeded on the 
basis that it disperses quickly throughout and dissolves 
in the water relatively quickly. 

A Yes. Ours were experi- 
mental studies and we simply dissolved a portion in 


the water. We know that, : that there is considerable 
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Cross-Exam by Anthony 
heat generated. Also during the course of the 
experiments we had to continuously add methanol in 
order to maintain the appropriate concentration because 
it was -- it did evaporate from the surface‘of the 
aquaria. 

QO You mentioned that the 
generation of heat. This is what I believe is called 
as the exothermic reaction, is it and am I right in 
my understanding that when methanol is added to water 
the energy is released in the form of heat when the 


two substances -- ? 


A There is some heat 


generated, yes. 
| 0 Anad™aM..L "ats Tei oe, an 
my understanding that in the case of a large methanol | 
spill, this could cause what's called temperature shock | 
and possible fish mortality? 
A I suppose if the increase 
in temperature were that great but it seems to me that 
if there were sufficient methanol spilled to cause 
a really radical change in temperature that it would 
be the toxic effects of methanol which would take 
precedence over any exothermic,or sorry, thermal shock. 
Q In your study of the 
| effect of methanol which is found in the Biological 
Report Series, Volume 15, Chapter 5, you describe on 
pages 27 and 28 the results. Have you also studied 


the sub-lethal effect on fish? 


A Well, generally we talk 
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Cross-Exam by Anthony 
about acute toxity in longer term toxity. Our experi- 
ments were did exceed the usual 76-hour acute toxity 
test. And in the case of the experiments with eggs 
and alevins, there were very much longer than this 
150 to 200 days. So in that sense, yes, we did study 
the sublethal effects in the sense that we looked at 
the longer term effects over a longer period of time 
on hatching, growth rates, hatching dates and growth 
rates. These were sublethal effects. They certainly 
weren't dead and there were detectible effects however 
at certain concentrations so we did, in fact, look at 
these. | 

Q Could you tell us what 
some of the sublethal effects on small fish is of 
methanol? 

A Well, what happened was 
that there was a shortening of the time to hatching from 
the egg and a reduction in the aronthyor tne individual 
exposed to certain concentrations of methanol. In 
other words, at the time of hatching the fry from the 
eggs exposed to concentrations of methanol exceeding 
.01% was -- these were affected both in the growth rate 
and in the hatching time. 

Q So there was an effect -- 
was there also an effect on the fertilization success? 

_A Well, of course, as 
far as this report goes, we didn't cover that. It was 
indicated in the report that this was something that 


we hac in fact not. looked at. We're aware of it. It's 
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Cross-Exam by Anthony 
discussed in the discussion. In fact we are doing 
experiments right now with chum salmon to 
determine whether inffact there is a detectable effect 
on fertilization success in this particular species 


which is common in the Porcupine drainage and those 


experiments are underway right now. We should have the 


initial results in another month or so. 


Q And are you satisfied 


that as a result of the test that you currently are 


conducting you will be able to extrapolate ~ the 
impact on char, grayling and other fish that -- ? 
A Yes.A Lithinksthat 


probably there won't be any great difference in the 
effects on sperm and fertilization. 

We're looking at two 
things: the effect on sperm as opposed to eggs which 
have been exposed for a period of time. We're looking 
at both. We're trying to separate out the effect on 
sperm as opposed to the effect let's say on the 
covering of the egg whether it might be affected in 
the way. 

We know that at 10% 
for instance the eggs don't survive at aie No ferti- 
lization occurs. 

Q Besides this particular 
study, are you also conducting further studies or 
recommended further studies to study sublethal effect 
on fish eee ee and their behaviour and -- ? 


A No, not at this time. 
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3 » We have recommended 
3 that tests be carried out with certain invertebrates) 
4 benthic invertebrates which might be important fish 

5 food.. | 

6 Q Do you feel that these 
, sorts of studies would be required to have a full 

3 understanding of the effect of methanol of fish? 

9 A Well, we feel that if 
10 we can define criteria which will protect eggs and 

11 alevins, the developing young in the eggs -- that 
12 if we can define criteria which will protect these 
13 then we certainly are not concerned about the older 
14 fish which are more resistant we feel to the effects 
15 of methanol. 

16 Q But do you not have to 
7 have an understanding of the effect on these fish 
i in any event to understand the impact? ’ 
19 A Well, it -- of course, 
20 that -- you know, that never ends: How do you under- 
21 stand it? Do you understand it by looking at the 

22 physiology of the organism to find out precisely what 
33 happens? We're interested in the immediate effects of” 
a4 this thing and not so much in understanding it in 


25 great depth. 


26 Q I'm advised that one of 
27 the possible effects of methanol on fish is that they 
28 turn, at least, temporarily blind. Is that -- are you 
29 familiar with that? 


30 A They are and in fact, 
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l Cross-Exam by Anthony 

9 they do recover in many instances. | 

3 Q So they recover in many 
4 instances. 

5 A Now, these ie at 

6 fairly high concentrations. I might add. 

| Q But you haven't recom- 
8 mended any further study on this general problem. You 
9 are satisfied -- 

10 A No, our recommendation 


4 was that we should do further study on the effects on 


1:9 fertilization and we should also look at benthic 

13 invertebrates. We feel that we have a pretty good 

14 idea of what the concentrations that might be toxic to 
15 the most sensitive stages of fish life history might 


16 be and therefore we feel that having looked at the 
17 most sensitive stages it is not necessary for us 


18 to then look at stages in the life history which we 


19 suspect are far more tolerant of this kind of thing. 
20 Q I believe your studies 
7) showed that the residue after evaporation of methanol 


DD would be .0003% and that's on page 36 of your report. 


92 And I am advised : that testing agents used in actual 
24 pipeline testing would undoubtedly result in a higher 
25 residue and if this was so would you anticipate greater 
26 toxicity with higher residue? 

27 

28 

20 
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A I haven't any idea of 
what the toxic effects of the residue is as opposed 
to the methanol itself. 
Q Dr. McCart, again dealing 
with your methanol test on page 14, you state some 
conclusions and I'll read that to you, and . get your 
Opinion, you state at page 14: 
"It must be stated in conclusion that the 
tolerance levels demonstrated here apply 
solely to a controlled laboratory testing 
procedure and cannot be directly applied to 
a field situation. The actual success of 
char, grayling or any species potentially 
exposed to methanol depends upon a complex 
and intricate matrix of environmental 
factors, including other species and 
physical factors which have not yet been 
tested." 

That was yousriconcluswon vatethatistimes. dis that still 

your opinion? 

A Yes, ‘certainly, ‘bwti ny 
feeling would be that the likelihood of toxic effects 
is probably reduced in the field in the sense that 
animals and fish in particular certainly respond to the 
presence of noxious chemicals in the water, but ina 
laboratory test situation are unable to do so. 

Q I see, so you're basing 
this on just yur educated opinion as a result of these 
sorts of tests that have been conducted or that you 


are presently conducting. 
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i A We have not done tests 
2 in natural situations to find out what happens. 

3 Q You also state non that 
4 page that: 

5 "Exposure Of spawning fish or developing eggs 


to any methanol concentration cannot be recommended." 
And I assume that also currently forms a recommendation 
OffPyOUrsTtosArctienGas? 

A Yes, we would recommend 
that methanol not be released in situations where 
Spawning fish or their eggs were present. 

Q Now earlier on in the 
engineering phase of the Inquiry the possibility was 
raised or at least discussed that maybe the possibility 
of warm water testing in certain crossings along the 
pipeline route. Have you any comment or any recommen- 
dations on how this testing should be carried out wand 
the test you proposed? Or have you examined at 
all the effects of warm water testing on the -- 

A Oh yes, we've looked at 
this. We had two concerns. First of all, in warming 
the water there's a tendency, I think -- well, the 
solubility of oxygen is reduced at higher temperatures 
and so that there might be a reduction in the oxygen 
concentration of the water to some extent. Also of 
course there is this problem of temperature shock, and 
our recommendation would be that if warm water is 
used that at the time it's disposed of, which will be 
in late winter or during the course of the winter, 


that you know, precautions be taken to ensure that 
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Banfield, Gunn, Hemstock 
McCart, Jakimchuk 
' Cross-Exam by Anthony 
it was cooled and that re-oxygenated before it entered 
any natural waters. 

MR. ANTHONY: Thank you. That's 
all he questions I have, Mr. Commissioner. Thank you, 
Dr. McCane. 

MR. BAYLY: Mr. Commissioner, 
I understand that the afternoon is to be partially take 


up by cross-examination by Mr. Gibbs of Mr. Dau, and 


what I'm going to suggest, sir, is that rather than 


break up my cross-examination into two portions that 


we break, as it iS now an hour early for lunch, but 
perhaps tome back at one o'clock to begin that. I would 
prefer, if a iS agreeable, to start my cross- 
examination and finish it in one section, following 
Mr. Gibbs' cross~examination of Mr. Dau. 

THE COMMISSIONER: And we will 
come back at one, Mr. Gibbs? 

MR. GIBBS: Oh yes, I am 
ready to start Mr. Dau whenever he appears. 

THE COMMISSIONER: Is he here? 
Is Mr. Dau here? 

MR. MARSHALL: Mr. Taylor tells 
me he is. 

THE COMMISSIONER: Well, if 
he doesn't mind coming down now, Mr. Gibbs could 
start now. Would that be all right? 

MR. MARSHALL: ru see if I 
Can get him, sir. 

(WITNESSES ASIDE) 


(PROCEEDINGS ADJOURNED FOR FEW MINUTES) 
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Past, Dau 
Cross-Exam by Gibbs 


(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 


PHILLIP HARVEY DAU, resumed: 

MR. MARSHALL: , Mr. Gibbs 
indicated that he wanted to make reference to two 
documents, Sir, and they are at Mr. Workman's office 
and we're having them sent over, but Mr. Gibbs says 
he can start without them. 

MRe)GEBBS¢ ial ,can start and 
if we get to a point where we need that document, why 
perhaps it would be appropriate to break off. 

The documents that I will 
expect to be referring to in my cross-examination 
MeoepatyASsinATare Exhibit eae aii ich is a letter dated 
October 17, 1975 from my Griendi; MyeyMarshall-toime 
containing the cost and breakdown which I had asked 
him at Whitehorse, or you had instructed at Whitehorse 


be produced, and attached to the letter are four 


sheets containing schematic diagrams and cost breakdown 


THE COMMISSIONER: May I have 


Exhibit 287, Miss Hutchinson? 


MR. GIBBS: As well, sir, I 


anticipate the probability that we will be referring to 


Exhibit 266, which is the volume which has become 
generally known as the cross-delta route amendment. 


THE COMMISSIONER: And 266, 


Miss Hutchinson, while you're at it. 


MR. GIBBS: And one more, Sir, | 


while she's there, Exhibit 59, which is the volume 


entitled: 
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BURNABY 2, B.C. P.H. Dau 
Cross-Exam by Gibbs 


' 


"Alternative corridors and systems of transportation." 
The third one which I under- 
Stand not to have been marked as an exhibit here, and 
I take it is the one that's being obtained from Mr. 
Workman's office, is a volume which has been filed in 
the National Energy Board, it's called: 


"Amendment re size delivery, lines," 


and it relates to the changing of line sizes from 


Caroline on south to the 49th Parallel. 


THE COMMISSIONER: Yes, well 
on the face of it you wouldn't expect that to be filed. 


MR. GEBBS 2 Nos 


CROSS-EXAMINATION BY MR. GIBBS: 
Q Mr. Dau, you recall my 


asking you about costs on the Fairbanks corridor when | 





we were in Whitehorse on August 11th, and that the 
exchange between us is contained in transcript Volume 
oy a 

A Yes sir. 

Q And after being in White- 
horse and talking about this capital cost estimate, 
as you are aware Mr. Marshall forwarded to me what 
has now been marked here as Exhibit 287. 

A Yes sir. 

; Q And you recall also that 
the substance of my sucetionine on these cost matters 
at Whitehorse was directed towards costs involved in 
a 48-inch pipeline from Prudhoe Bay along your Fairbank 


corridor 
/without a lateral to connect Mackenzie Delta gas. 
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ALLWEST'RIEP OR TING WTO. 
BURNABY 2, 6.C. P.H. Dau 
Cross-Exam by Gibbs 


A Yes sir. 

Q THEN, Sit, tO Start OFT 
can we first established some mileages on the Fairbank 
corridor as compared to the prime route, and from -- I 
take this from your exhibit 287 and the schematic 
diagram with Exhibit 287 entitled: 

"Fairbanks ‘corridor." 

A Yes sir. 

Q In adding up those 
mileages and excluding the Mackenzie Delta connection, 


i come “to~a total.of 2,125 miles: 


A From where to where, sir? 

Q From Prudhoe Bay to 
Caroline. 

A Oh, that would be -- 

Q L explain, Mr. sae that 





I do that because after Caroline they are the same 
for either. 

A al tae Sirs 

THE COMMISSIONER: From Prudhoe 
Bay south to Caroline along the Alaska Highway to 
Whitehorse, and then through British Columbia and 
Alberta to Caroline. 

MR. GIBBS: Yes, off the 
schematic diagram that would be segments 1, 2, 5, 6 and 
fis 

A And what was the number, 
Sir? 

Q I added those up to 2,125 


Miles. 
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BU RIN AIS Y «25. ‘coe Gr Pats Dau 


Cross-Exam by Gibbs 


A Fine, sir. 

Q And you agree with that? 

A I haven't added them up. 
I accept your erie r ier Sie 

Q And that is all, sir, 
48-inch pipeline 

A Yes sir. 

Q ANG OUt Of that 27125 
miles, when I subtract segment 1, I get in Canada 
1,380 miles. 


A Yeousiz. 
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Weel Mmerer PING TD. 
BURNABY *2,. Bets 


P.. H. Dau 
Cross-Exam by Gibbs. 


A Yes. 

THE -COMMISSIONER: That's 
deducting Prudhoe Bay .to Fairbanks and from Fairbanks 
to the Yukon border? 

A Yes, Sir. 

MR. GIBBS: Then sir, would 

other 
you look at the/schematic attached to Exhibit 287? 

A Yes, sir. 

Q Which is Arctic Gas's prime 
route? Do you have that? 

A Yes, sir. 

Q And considering the portions 
which would carry only Alaska gas, I added up those 
portions and came to 1,797 miles. Will you agree with 
that addition? 

A That 1s the addition of 
Me 276 OP, Bne..6. sir. 

Ly Ay Se Dy and 6... Ves. 
And the number was sir? 
Ll, 79 miles? 

Dam Sorry. 


I mean 1,797 miles. 


Pe On 2 Oe Po Oo 


Would you mind going with 
Cheatvadgain. Ll am sorry. Iam not with. you. 

QO tId--theought to, because six 
I want to compare the costs of carrying the Alaska gas 
I thought, on the prime route to determine the mileage 
of only, of the portions carrying only, carrying 


mingled, , 
Alaska gas, whether along or alone, Or co/ and that is 
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ALEWEST REPORTING L-TD. 


BURNABY 2, B.C. m. He. Dats 
Cross-Exam by Gibbs. 


al 
2 an addition of the mileages under segments 1, 2, 3, 5 
3 and 6 which brings us to Caroline and those totals 
4 are determined to be 1,797 miles. 
5 Rw Ves: sSur < 
3 Q And you agree with that Mr. 
¢! Dau? 
8 A As long as we don't quibble 
9 about a tenth of a mile’, it is to the nearest mile, 
10 yes sir. 
1 Q Yes, to the nearest mile. 
12 And that sir is all forty-eight inch line? 
13 A’ Yes, “sir. 
14 QO; And if I subtract: trom 
15 1,797 miles, the segment 1, I would have the mileage 
16 within Canada? 
di? A Yes, sir. 
18 Q And by @€oing that I determine 
19 the mileage within Canada, it would be 1,602 miles? 
20 A That seems right sir, yes. 
oak THE COMMISSIONER: I am awfull 
22 sorry but I am still not with you. The mileage from 
23 Prudhoe Bay to Caroline is 2,125 miles if you suse 
24 the Fairbank's route, that is carrying purely American 
#3) gas to the 49th parallel. Now I have understood that. 
26 Now-- 
27 ~ @ then t=- 
28 THE COMMISSIONER: Do you 
an mind going on from there. 


30 Oy Yes. sir, when task che 
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BURNABY 2, B.C. Pp. Hinmveau. 


Cross-Exam by Gibbs. 


witness to turn to the schematic diagram for the prime 
route which is attached to Exhibit 287, to determine 
how many miles of pipeline, on that route, would be 
carrying Alaska gas, excepting that some of it would 
be co-mingled. 

And to do that one excludes 
the mileage from Richards Island and Parsons’ Lake to 
Travaillant Lake Junction so that that portion of the 
pipeline which Alaska gas within it will be segments 
1, an Dy ane oO. 

THE ‘COMMISSIONER: Sorry, this 
igewhere youlr> 

MR. GIBBS: The second 
schematic. 

THE COMMISSIONER: Oh, I see, 
yes. So this is the prime route? 

MR. GIBBS: Yes, sir. 

THE COMMISSIONER: So, if you 
exclude the Parsons Lake lateral and the Richards 
Island leg, you get 1,797? 

MK. Gibbs: Yes, Sir. 

THE COMMISSIONER: And if you 
deduct from that, the Prudhoe Bay to the-- No, what 
was that? 

MR. GIBBS: Segment 1, Prudhoe 
Bay to the Yukon boundary. 

THE COMMISSIONER: And that is 
Lar 


MR. -GEBBS:  195:; 
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ALLWEST REPORTING L-TD. 


BURNABY 2, B.C. 


P. +H, Daa’ 
Cross-Exam by Gibbs. 


MR. epee. ‘ATLOS ee sOrny 
And the result in miles in Canada is 1,602? 

THE COMMISSIONER: 

SO, you get 1,602 on the 
prime route, Canadian mileage carrying amend gas? 

MR. GIBBS: Yes, sir. 

THE COMMISSIONER: And on the 
Fairbanks route, you get 1,380 miles in Canada, Canadian 
miles carrying = American gas? 

MR GIBBS: . Thats correct, sir. 

THE COMMISSIONER: That's 
all FTaght,, 1 am. with you. Atleast I understand you. 

I shouldn't say I am with you because I don't know 
where this is headed. 

Q And to compare the compariso 
PR eiiey we Fairbanks route, the total miles are 
2,125 and by the prime route, 1,797. That. Leto 
Prudhoe Bay. 

Now, Mr. Dau the schematic. 
does not contemplate the cross-delta route now adopted 
by Arctie Gas? Is that correct? 

A Thats ‘correct sir. 

Q But it is possible is it 
not Mr. Dau to calculate the difference in mileage 
because of the cross-delta route by referring to the 
Volume Exhibit 266, "Alaska supply lateral across the 
Mackenzie Delta"? 

A Yes; Sir. 

Q And specifically it is done 


by referring and I don't propose to go through it unles 
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ALLWEST REPORTING LTO. 


BURNABY 2, B.C. B.. Bo pau. 
Cross-Exam by Gibbs. 


we have to, done by referring to the map under the tab 
Sb, “Location of facilities"? 

AwWiVYeS, cSir. 

Q And by going through the 
arithmetic involved with that Map, it is my conclusion 
that in say, expressed in length of miles of right-of- 
way, by going across the cross-delta route you reduce 
the prime route mileage which would be Carrying Alaska 
gas by 14.6 miles? 

A I hoped we wouldn't have to 
GOTenrougn it. My conclusion was that it was exactly 
the same distance. 

Q Oh, well perhaps when we 
break I can go through it with you and tell you how 
I arrived at my 14.6 and perhaps we can take it at that 
for the moment until we correct it later. 

And if you then add OF subtract 
the 14.6 miles from the previous total mileage that I 
had to 1,797, you then come down by the cross-delta 
route to the total mileage from Prudhoe Bay carrying 
Alaskan gas of 1,782 miles? 

A 6 Thets! ri0he. 

Q But if we convert that to 
pipeline miles, then because you have two lines going 
across Shallow Bay, each 36% miles in length, if we 
want to talk about pipeline miles we could increase it 
by 36 miles? - 

A That would be correct on 


pipeline miles sir. 
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ALLWEST REPORTING L.-TD. 


BURNABY 2, B.C. 


os ae =a H. Dau. 
Cross-Exam by Gibbs. 


hem Pi 


“eet 1 


Q Yes. And so if I add then 
the 36,I come on the cross-delta route for total mileage|, 
carrying Alaska gas, of 1,818 miles. 
A Yes, sir. Making allowance 
for the 14 miles that we seem to disagree on. 
Q Yes. And it is rounded off. 
A Of course. | 
Q And to determine the mileage 
in Canada again we just ence the segment one-- 
'A Yes, sir. 
Q --and that would reduce the 
1,818 miles to the mileage within Canada being 1,623. 
A Yes, sir. 
Q Yes. And once, when we 
do that sir, we find that overall in pipeline miles, 
between Prudhoe Bay and Caroline, the Fairbanks route 
carrying Alaska gas, the Fairbanks route is ee 


overall than the prime route across the delta. 


A Well, again my number is 


328. 


Q And that's, we are still-- 

A Thats rigne. 

Q --on the 14th. And but 
in Canada the Canadian mileage would be 243 miles less 
by the Fairbanks route than by the prime route of going 


across the delta? 
A It would be less sir. 
Q Well, sir will you confirm 


that the capital cost estimates included in Exhibit 287 








e- im 7 
nett bbs I 2i o8 BbrA .se¥ Qo 4 eh Geet aw fl 
jsesolim, 18303 20% eduor s2leb-aaox> ods 0 emoo- 148 sdE w 







.eoltm 818,f to ,asp sAeslA pniy= 
eonswolis poiteM .ule ,e@eY A 


a 
.20 sgexpseib oF mesa sw Jena solim bf eds 10% 
sto Hebavox ai tf bak “bey 9) 
-B8amvos 10 A 
ispeolia sit enimxretob oF BAA Q +, 
--eno tnempeae sni3 pect geuct ew atsps sbsasd ai 
tLe ,8oY A 


efit eoubexr blyow jsd? Oma-- | Ick 


.€63,f£ poied|/sbsnsD aiditw spselim edt oF aolim B18, ler _ | 

; | .ttea ,asy A . | ry ae 

| ewinsdw ,egio baA .8eY O les | 

aelim entigqiq at Lissevo sad% Bait ow yale stad ob Ohm nl y 

etuot axnedx$s4 eft ,entiors> bas ysa eodbrrd noe toy Iu oth 

tens rOE ei jedvox eainsdiist oft asp exteslA patyrisp leg or 

| .ptteb sit seoros stvo1 emixzq six mands ilszevo her I 

ei tedaun ym atsps ,fiew A | bos oo 

| | OSE- HES | 

--{lite sis ow ,a'dede bak 2 . ss . 
| iodo ea’tsdT A res 

| god bo A 3ef efit «moe Q | LS | 

aeol aelim ERS sd bluow epselim asibsas> odd sbens). ni 2s : 

pitop te atuot, amixg sit yd asdt+ stuoxr exnsdsisi eft yd bas _ 


Satieb sit sacx0s 

‘ Wye 
tke zeal sd BbBluow tI A 

mitLinos woy Iitw tie ,ifeW Q 


: pes Sididxd at bebulont aetamisae t200 esSone cent oa 


6 
_ 
nit oy 





i St eo 


L855 


ALLWEST REPORTING LsatiD, 





BURNABY 2, B.C. Pa Hs Daw, 


Cross-Exam by Gibbs. 


are in 1974 dollars? 

Foe OS pecsad « 

Q And those capital cost 
estimates, I assume, are based upon the re-sizing of 
the delivery. line: south of Caroline; to a 36 inch line 
from Caroline to Kingsgate, a 48 inch line from Caroline 
to the Saskatchewan border, and a 42 inch line from the 
Saskatchewan border to Monchy. 

An. Yes, «Sir. 

Q But those capital cost 
estimates are not however based on the cross-delta 

lternative which has now been a adopted? 

Ay No, (Sir. i 4s called the 


prime route before the cross-delta was adopted. | 
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ALLWEST REPORTING L-TD. ¥3856 


BURNABY 2, B.C. 


P.H. Dau 
Cross-Exam by Gibbs 


Q AG this point an. time 
to get a comparable capital cost comparison, some revi- 
Sion is necessary for the cross-delta alternative. 

A That would be correct, 
Sir. 

Q Also included in your 
Capital costs in Exhibit 287 is a column called: 

“Escalated total or total escalated." 

A Yes sir. 

Q As near as E could 
determine, Mr. Dau, and perhaps you could confirm Enais:, 
that total escalated is effective December 31, 1983, 
which is just prior to the year in which you expect 
the line to be operating at full capacity. 

A That"*s not quite correct, 
Suit. The escalated total, as we use it, is the 
1974 cost estimate escalated to the moment in time 
when you expend the funds, so it's not taking all of 
the dollars and escalating them to 1983, if that's 


what you were referring to. 


Q No, i) did@t .intend, that 
I understand that you -- the escalation eens upon when 
you spend the dollars. 

A I understand, sir. 

Q I interpreted the column 


entitled: 
"Total escalated" 
to mean that you would have expended all of your dollar 


and included in that were various items of escalation 
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MLLWEST REPORTING £1 DO. 


BURNABY “2, B.C. 


Pou. "Dau 
Cross-Exam by Gibbs 
at December 31, 1983 or maybe before that just “prior 
to the point you reached full throughput. 

A im not’ sure of that. 
I'd have to look at ‘the cost details in the exhibit, i 
that included the redesign south of Caroline. I'm not 
sure but what there aren't some compression costs that 
occur beyond 1983 that would be included. 

THE COMMISSIONER: When you 
Say “escalated costs", the Fairbanks route ,the expendi- 
ture within Canada is 6,400,000,000 unescalated, 
8 billion escalated, that is within Canada. The prime 
route, that is the route along the North Coast and 
up the Mackenzie Valley is within Canada 5,600,000,000 
in 1974 dollars, and escalated it's $7,167,000,000 
escalated. Is that a factor that’takes intlatton into 
account? 

A Yes" sar. Lf Locould 
explain our cost estimates are prepared on quotations 


for material and labor rates and quotations for 


supplies and so on, at some particular moment in 
a 
time. Arctic Gas have retained/consultant to provide 


them with some,what I call escalators, that are percen- 
tage increases each and every year for some dozen or 

so classes of expenditure, like line pipe and compressi 
equipment and labor and so on, and the computer program 
utilized to develop the capital costs,develops it 

first in 1974 dollars, and then takes into account when 
you spend the funds and the time frame, and then 
calculates what the expenditures would be,assuming thos 


escalators were precisely correct. 
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ALLWEST REPORTING L.-TD. 


BURNABY 2, B.C. 
Pons Dau 


| 


Cross-Exam by Gibbs 


Q Well, one of the 
escalators then is a factor to take account of 
inflation? 

A Yes sir. 

Q Do you know if there's 
a given rate of inflation that was applied across the | 
board for purposes of escalating the cost? 

A No sir. I'm sure I 
don't hae that here. I believe there were about a dozen 
different cost categories and a great many of them 
varied from year to year. As I recall, they were higher 
in the earlier years and tended to level off. I don't 
have the precise details with me. It was not across 
the board, no sir. 

THE COMMISSIONER: Right. 

MR. GIBBS: Q The difference, 
Mr. Dau, between the colum, 

"Total unescalated and total escalated" 
is made up of a combination of increased expenditures 
and inflation. 

A Y@Se 


Q And would I be safe then 


to, for purposes of this exercise, to take total 
escalated as being up to a point in time about the end 
o£\ 19883? 

A With the -- yes, in a 
general sense, subject, to checking. I do believe there 
are some Spat eae nee after 1982, but t#hais+is 
generally correct. If you compare the two systems, 
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ALLWEST sRiBPOR TING. Lat. 


BURNABY 2, B.C. PH. Wav 
Cross-Exam by Gibbs 


Q And with respect to the 





prime route, those total escalated costs contemplate 


a fully loaded system with 2 1/4 billion cubic feet 
per day from Prudhoe and 2 1/4 billion from the delta. 

A Mes. 

Q And that figure then for 

| Ze .-— 

A That's the mainline is 
fully loaded; the laterals obviously aren't, sir. 

Q Yes, and that figure for 
about the end of 1983 for the fully loaded mainline 
on the prime route, total escalatéd, is 7,937,880,000 
abuiars 

A Yes sir. 

Q And by a process of 
arithmetic from the same capital cost table, on Exhibit 
287 we determine that of that the Canadian portion is 
pve ov, 394,000. 

A Yes sir. 

Q And Mr. Marshall, does 


the witness yet have this book, the re-sized delivery 


line? That figure of $7,167,394,000 appears also 
in the volume entitled: 
"Amendment re size delivery lines." 
| i direct you to tab 10, page It 
| A Yes sir. 
Q You agree with that? 
A Yes,’ sir. fernight add, 


Mr. Gibbs, they appear to be correct. There are no 


expenditures after 1983, I was in error. 
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ALLWEST REPORTING L-TD. 13860 
BUPNABY 2, B.C. P.H. Dau 
Cross-Exam by Gibbs 





A Yes. 


1 Q Now, at this point in 
2 time, Mr. Dau, are you able to give a segment bteakdown 
3 of the capital costs incorporating the cross-delta 
4 route as the prime route selection. 
S A No, I have Hoe done 
6 tnat,. sit. 
7 Q Mr. Dau, you understand | 
8 -- I'm sure you do, I don't intend to be impertinent -- 
9 you understand the meaning of the expression "cost of 
10 service"? 
i A Yes sir. 
12 Q And could yau define it, 
ee please? Would you define it, please? 
14 A In a very simple-minded 
15 way, I view cost of service as the cost relating to 
16 the debt of the company plus a return to its shareholders 
be plus the operating and maintenance expenses of the | 
18 system. | | 
Lo Q And another way of 
20 referring to it is that is what the user of the line 
21 pays to the owner for carrying his gas. 
Oe. A Bhat Seer ugit. 
23 Q And you mentioned the 
24 elements of it. 
Piss | A There's probably taxes 
26 in there too, I would suspect. 
Pan rn) Anda byvualarge, by, tar the 
28 greater part of the components of cost of service in 
ao terms of dollars are related to the capital cost of the 
30 system. 
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ALLWEST REPORTING L.TD. 
BURNABY 2, B.C. 13861 


Bi th. (DAU 
Cross-Exam by Gibbs 
iL : 
Q It 1s not unknown and 
2 ‘ : : 
in fact, it's quite frequent to express cost of service 
3 , ; 
when you're making estimates as a percentage of 
4 : 
Capital cost. 
5 : 
A Yes,sir. 
4 
6 ; 
Q Now, Mr. Dau, would you 
7 ‘ 
turn to Schedule 4, under Tab 11 of the volume entitled 
3 
: "Amendment Resized and Delivery Lines". 
9 
THE COMMISSIONER: Do you 
10 
have another copy of that by any chance, Mr.-~— 
LE 
A Page 11, sir and ? 
12 
Q Tab 11, schedule 4. 
13 , 
A Set 4? 
14 : 
Q And we're going to 
15 Z 
be talking about 1984, Mr. Dau, because the -- I 
16 
believe the total on escalated cost figure in Exhibit | 
ey 
267 aS in fact about up toAthe end4soc£arosstso we'll | 
18 | 
look at 1984. 
19 
A Let's make sure I have 
20 
, got the same one, sir. It's under Tab 11 and it's the 
ag 
first blue divider that says Set 1, Base Case, Escalator 
22 
Cost. In the upper right-hand corner, it says Section 
23 
2, Schedule 4, Base Case Escalator. 
24 
Q Yes. 
Fae’ 
A Thank’ you, Sir. 
25 
Q And under the column, 
rae | , ; 
1984, for total cost of service, you see the figure, 
28 
$1 ,514y 500,6°0.4 
29 
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ALLWEST REPORTING L-TD. 13862 | 
BURNABY 2, B.C. 





RH. -Dap 
Cross-Exam by Gibbs | 

1 Q And that is the total | 

2 cost of service whichthe owner of the pipeline will 

3 be charging to the customers for 1984 through put. 

4 A Presumably so. I'm 

bs) not responsible for this section, sir. 

6 Q “NO, but thats what 2t ‘Ss 

7 -conveys , to born err us. 

8 A Yes. 

9 | Q And in order to express 
10 that as a percent of capital cost which we agreed could 
le be done, we would take the percentage which that repre- 
TZ sents of the $7,167,394,000 Canadian cost. 

ES A Yes, sir. i 
14 Q Yes, and when you do 

LS that you find, sir, iI think ,voupstindsthaet in 1984 the 

16 cost of service is about 21.1% of the Sal cost. | 
Li A Lol) accept your 

18 arithmetic, sir. : 

19 Q And you could do that | 
20 pretty quickly? | 
Fadl A That “es -rrghe. 

22 Q And that cost of service 
23 that we looked at for 1984 is expressed in terms, not 

24 of thousands of cubic feet but of millions of British 

25 thermal units? 

26 I'm sorry the total dollars 
27 are in Mcf but the breakdown below it is in millions 

28 of British thermal units. 

29 A Yes, sir, that's what 


30 it says. 
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ACUWEST REPORTING C-TO. 
BURNABY 2, B.C. 


PLB. Dau 
Cross-Exam by Gibbs 


Q Yes. Now, would you kee 
that figure,that page open, Mr. Dau and thinking now of 
millions of British thermal units. 

THE COMMISSIONER: .Excuse me, 
Mr. Gibbs. I don't have this -- at least, I don't 
think I have. 

MR. MARSHALL: I don't either. 

THE COMMISSIONER: Well, you 
obviously regard this as important. Would it be 
appropriate to adjourn now and maybe the relevent 
pages could be photostated for all of the rest of us 
and we could follow this. Would that be -- ? 

MR. GIBBS: Yes, sir, that 
would be -- 

THE COMMISSIONER: Well, let's 
adjourn now and come back at quarter to two and you 
could point out to Miss Hutchinson the pages we should 
examine and she could photostat them for us. 

7 MR. GIBBS: All right, sir. 

THE COMMISSIONER: Well, we 
will adjourn till quarter to two. 


(PROCEEDINGS ADJOURNED TO 1:45) 
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ALLWEST REPORTING L-TD. 13864 
BURNABY 2, B.C. 


R.A. Hemstock ; 
' : Exam by Commissioner 


uP (PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
R.A. HEMSTOCK, recalled: 
a THE COMMISSIONER: I don't know 
3 whether you were here last week but Mr. Williams was 
4 questioned about this whole dispute about whether you 
5 can work in December and January in the Inuvik vicinity, 


whether you could actually have regular shifts ten 
hours a day, seven days a week on those two spreads 
near Inuvik, and he said it was his understanding that 
the Canol workers, the Canol construction project was 
Carried out in the summer, and he said you had written 
a paper about the Canol project. Can you tell me if 
the Canol construction project -- I'm talking about the 
construction -- went on in December and January in the 
middle of winter? Do you happen to know that? 

A My recollection is that 
Pirtdidunot.<go;,en pithat -is.:the actual construction of 
the pipeline. There were other activities, of course, 
wach aid. 1. could, check. up on that, though, and 
confirm Lt. 

Q Yes, if you could send your 
paper along if it isn't already an exhibit -- maybe it 
Ve) baerPLEsi OC isn teri evyouTeouldegive #e to ir. Marshal 
sometime and he can bring it up with him. It would be 
interesting to take a look at that. 

A I certainly will make 
it available. It's a report which was done during the 
operation of the pipeline, which described how the 
pipeline was kept operating and the road which parallel- 
led the pipeline. 


Q After construction? 
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ALLWEST REPORTING L-T.O. 13865 


BURNABY 2, B.C. R.A. Hemstock 
Polis Dau 


Cross-Exam by Gibbs 


1 A Yes, after construction, 
2 and as I recall there is some comment in there about 

3 route selection and that sort of thing as in those 

4 days. We can make that available. 

5 THE COMMISSIONER: Well, thank 


you. Well, carry on, Mr. Gibbs. 
(WITNESS HEMSTOCK ASIDE) 

MR. GIBBS: Mr. Dau, you can 
now confirm, can you, that as a result of our joint 
arithmetic the mileage, the right-of-way mileage, if 
One can use that term, of the portion carrying Alaskan 
gas through the prime route is shorter by the cross- 
delta route by 14.6 miles than it would have been 
through the previous prime route. 

A Yes sir. 

Q Yes, and then we took the 
next step to say that in pipeline miles we would 
have to add 36.5 because of the two lines across Shallow 
Bay. 


A Yes sir. 


Mh. s@LBBS: o Mr. Commissioner, 
I think all interested parties have now been provided 
wth copies of the pages from the volume entitled: 

"Amendment re size delivery lines," 

in the order in which they appear, to which I will refen, 
and in the order in which they appear in that volume, 
but they are not consecutive pages. We were at, Sir, 
Section 11, schedule 4 in that volume, which is the 
table attached to those xeroxed pages, the last of the 
xeroxed pages, and on that page, Mr. Dau, lines 7 to 1l 


inclusive, set out the cents per million B.T.U.s cost 
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ALLWEST REPORTING L-TD. 
BURNABY 2, B.C. 13866 


P.H. Dau 
Cross-Exam by Gibbs 

i of service by years to various delivery points. 
2 A Nes soit: 
3 Q And under 1984, which we 
4} were referring to, that's from the Alaska-Yukon border 
3 to Monchy, 97.3¢ per million B.T.U.s. 

A Yes sir. 

Q And Alaskan-Yukon border 


to Kingsgate, 94.4¢ per million B.T.U. 
A Yes sir. 
Q And Alaskan-Yukon border 


to Alberta-B.C. border, 89¢ per million B.T.U. 


A Yas sir. 
Q And I calculated -- I'm 
wrong, I'm not capable of calculating -- I had it 


calculated for me the weighted average at those deliver 
points, and we arrived at a figure of 96¢ rounded off 
per. Mi Liton BTU. and: L derived) that, cir, by taking 
on page l,and going to page 1 under tab 8-B, 
"Design and: capacity of facility’, and thats 

the first page of the xeroxed one, sir, to take the 
deliveries to those various points according to this 
jast filing of re sizeddelivery lines, and then applied 
that to the cents per million B.T.U. to get a weighted 
average cents per million B.T.U. which came out at 
95.8. Will you agree or disagree? 

A I'll accept your arithmetic 
Siy,.(i.aden- * have: <= 

Q You'll accept my advisors 
arithmetic which I have to do. 


A ALIS Vries 
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ALLWEST REPORTING L.TD. 13867 
BURNABY 2, B.C. 


a PeHs Dau 
Cross-Exam by Gibbs 


As I understand what he"S doing, I think it's correct, 
3 Sir, yes. 


4 Q So We have a weighted 
5 average at those delivery points of 95.8¢ for the 


6 portion within Canada. 
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ALLWEST REPORTING L.-TO. 
BURNABY 2, 8.C. 


Py hs Dat. 
Cross-Exam by Gibbs. 


1 : 

+ A That would be correct sir 

3 because it is from Alaska-Yukon border. 

4 Q And then to get the full 

5 cost of service per million BTU, we have to then to 

6 | bring in the Alaska section because we are talking of 

7 Alaska gas. 

8 A Yes; sir. 

9 Q Pata according to Exhibit 
10 287, the letter from Mr. Marshall, the last sheet of 
1l Exhibit 287, the escalated capital costs for Alaska, 
12 that's segment number 1, are $770,486,000.00? 

13 A Yes, sir. 

14 Q And then to get the cost 
15 of service for that portion, we could I take it, apply 
16 the 21% we previously developed as a percentage of 


19 Alaska portion of $162,573,000.00. Do you accept that? 
20 A I accept your arithmetic 

21 | doing it that way sir. I am not responsible for 
22 any of the tariff calculations and presumably in some 
23 of the Alaskan filings there is a tariff put on, I don' 
| know what it is. 

25 MR. MARSHALL: Sir, we can 

26 accept Mr. Gibbs' hypothetical situation but as es- 
tablishing what sir? This is one way of perhaps gettin 
28 | some sort of a ball park estimate of the cost of servic 
‘a for a segment of a line but maybe it is right and maybe 


a it is not right. He said this is one way that you can 


17 capital costs and applying 21% times $770,486,000.00, 
18 you derive an annual cost of service for 1984 for the 
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ALLWEST REPORTING L.TD. 


BURNABY 2, B.C. ay P. H. Dau. 
My, cross—Exan by Gibbs. 


kind of estimate it and-- 

MR. GIBBS: Well, sir we have 
been unable to find this figure so we have to develop 
it the best way we can and Mr. Dau had i eas that 
a method of making these Sct rsess is to use cost of 
service as a percentage of capital costs and that on 
the Canadian portion that worked out to 21% and it 
seemed logical to us and I am sure is to Mr. Dau to 
apply that 21% to the Alaska portion to see, and I am 
the first to admit it is not a refined specific, down 
to the last dollar number, but it is a means by which 
we can get at the percent cost of service. Is it not 
Mr. Dau? 

WITNESS DAU: I can accept 
it as a means of-- 

Q And so by doing that we 
get the annual cost of service in 1984 in Alaska at 
S162,073,000.00, being 21% of*ehe*7 707000, 0007 

A’ *Yest" “I* accept your ‘arith= 
metic. 

Q All right. Now, are you 
able Mr. Dau to confirm that the volume to be transporte 
through the Alaska section, on the prime route in 1984, 
is 775 billion cubic feet? “I will tell you how I got 
that. 

_A The number would be in the 
filings. 

OFSATAP Ent ® LEP rs+2+22 


billion cubic feet per day which is in your filing and 








: . na > . 
ive 
santse 


. 


~-Ban 3h 6 

















| sevsd ow tie ,fisW :e8éI0 .AM ave mA 
7 : » Ba. aad & 


qgolsveb of evaed aw oe exvpli aids bait o3 sidenu ased |b 
teatt beotps bed 50 .2M Bas aso sw yaw teed oft 3 af 


to ta00 say of si sessmites saeit pnidsm to bodiem s = 


' 


— 


no ged? bas eteos Istiqss io spatnecieg s 86 slivies 


= a 
TTS 


$i bas #f£8 of Juo betirow gad+ nottixoq asiSsansd eZ 
ot vsd ,xM oF @i sive ms I boas av oF Isoipol bemese 


ma I Daa .992 of moljst0og sAaslA ed? oF #{S tedt ylags 


a = 


nmwob ,ottioege Benttex 6 tom ai 3f simbs of text? snd 
) foinw wit, Seba B 2i 3t ted ,t9edmun zelflob yeasl eis oF 
gon tik aI .eoivree to seo>m treorsg eat JS Joo aso Sw 
) | Susd .xM 
jJqescos (ep I  sVAd ABesuTiIw Zz 
-=-to ensem 6 es6 tt 
ow gags patob yd oa BaA QO 
atesl& mk &B8CLl at soivise to gzaoo Isaunns oft Joep 
060, 000,0T¢ eit to #{S pated ,00.000,tT2,Sale 
| -d3ia6 suoy 3geoon I .asY A 
| 
. .oigem 
| uoy eis ,wow .3dpix LIA Q | | 
‘asin sf ot emufoy sid jads mialiaos oF usd .aM sids | 
-68°L ak otuox smtzy eft no ,moisose sitesiA sd? dpyvords | 
top I wod uwoy Ilee Liliw I | ¢t6s2 bielets moilitd @Vv ef 
-tadz 
aij at ed biyow isdmvn efT A. | 
| | -epaili? 
Sf.$ 2t ti .sdptxs ILA g 7 . a ' 


ye a haya 


bas patti? avoy ai ak dotdw ysb seq Jes? eideo te. a ic . 
: 7) va | 

> Sane 

7 


_ 






eae 


13870 


ALEWEST RESOR TING L-T BD. 
BURNABY 2, B.C. 


Eee ey ons 
Cross-Exam by Gibbs. 





1 

: that is derived by taking 2% billion cubic feet per 

: day less the compressor fuel? 

p A, WAL] might:isir. actept ithat. 
: It is in the filing somewhere. 

é Q Which comes down to 2.12 

2 billion cubic feet per day which is 775 billion cubic 

: feet in that year by simple multiplication. 

F A Fine sir. 

i“ Q Then Mr. Dau,isn't this the 


next logical step and that is to divide that 775 
11 through 
billion cubic feet which will go ’/ the Alaska section 


2 

14 of the prime route in 1984, into the cost of service 

AP for that year in the Alaska section, which we determine |to 

15 be $162,573,000.00 to get the number of cents per Mcf 
for 1984? 

16 

1 A That would be the way you 
would get it sir. 

18 

19 QO. And afi youugosthrough that 

oh dava.Sa On? OfF at] Sabi dsl4onycubicsif eet antomasns162 ,573,000.06, 

21 I am told that the result is $.21 per Mcf? 

> A Again, I accept your 
arithmetic sir. 

Pg 

24 Q And we then have derived 

25 the cents per Mcf cost of service for the Alaska sectio 

a of the-prime route in 1984? 

Yes. 

27 A es 

28 MR. MARSHALL: Subject, of 

29 course, to your comment that this is one possible way 


Of doing 1c. “It is a rough ballpark figure.” Mr. Dat 
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ALL WEST REPORTING TD. 


BURNABY 2, B.C. 


rs He Dau. 
Cross-Exam by Gibbs. 


didn't derive these figures for the application. 

THE COMMISSIONER: Well, no 
let Mr. Gibbs proceed with his proposition. We all 
understand that if his arithmetic is out of wack, then 
the whole thing may fall to the ground, but it is the 
method of calculation at the moment we are interested 
coe 

MR. GIBBS: And then Mr. Dau 
one of the major items in which a consumer of gas is 
interested in, is its heating value. 

WITNESS DAU: Yes, sir. 

Q And so to get to a heating 
value transportation cost, we should convert the cubic 
feet to millions of British thermal units? 

A Yes, sir. 

Q And I determine from the ga 
composition section of your application that the Alaska 
gas has a BTU content of 1,145 and I am sure you are 
aware of that having worked on those numbers? 

A That's in the application. 
I agree sir. It seems a reasonable number, I don't kno 
the precise number. 

© And “so ‘then to convert to 
the thousand BTU standard measurement, we should 
multiply one thousand over 145 time $.21 to get to the 
cents per million BTU transportation costs? 


nn Yes sir. 
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' Pons Lau 
Cross-Exam by Gibbs 
1 
2 | 
Q And when we do that, 
3 
4 
portion of the prime route in 1984. 
5 
A YG So 6SiT.. 
Q Then to get the total 


cost for that Alaska gas, we should add that 18.3¢ 
to the weighted average 96¢ that I developed with you 
a few minutes ago because that covered only the 
Canadian portion. 

A Yes, sir. 

QO And if we add those two 
together, we have a cost per million btu's for Alaska 


we come to 18.3¢ per million btu's for the Alaska 
gas through the prime route at the 49th parallel of 


Sisl4% 
A Vos, Site 
Q That "s.,96 plus. .18.3 
A Nes, Sit. 


THE COMMISSIONER: That's to 


MR. GIBBS: Through the prime 
route in the volumes that they have calculated. $1.14 
per million btu's. 

QO Now, Mie Day .l now 
want to go through a similar exercise for the Fairbanks 
Corridor and if you turn to the capital cost estimates 
in Exhibit 287 for the Fairbanks Corridor, you find at 
the most -- at the farthest right-hand column,at the 
bottom the total project cost,escalated total, which we 


X 


agreed was at the end of 1983o0f SES O2 S sigh dp Aes 





get gas from Prudhoe Bay to the 49th parallel. 
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ALLWEST REPORTING L.TD. 13873 
BURNABY 2, B.C. 


; Petes LECT 
l Cross-Exam by Gibbs 
3 A Yes,, Sir. 
3 Q And if we take off the 
4 Delta lateral, which we should do if we're talking only 
5 of Alaska gas, we subtract from that~~ 
6 THE COMMISSIONER: And if 
: we're talking about a Foothills line too. Don't let 


8 me interrupt you. Carry on. 


9 MR. GIBBS: I thought I was 
10 going to keep that and spring it as a surprise. 

ll If we take away the 
12 Delta lateral, which on the table is shown under line 


13 segment Yukon? subtotal Delta lateral in that column, 


14 we would subtract $2,532,866,000. 


15 A Yes, sir. 
16 Q And the result/of that 
17 subtraction would be for the portion of the Fairbanks 


18 route carrying only Alaska gas, $8,394,405,000. 

19 A Yes, sir. 

20 Q And, that in the year, 

21 the beginning of the year 1984, when you have a capacit 
32 of transporting 4 1/2 billion cubic feet through that 

23 48 inch line. 

>A A No; sim. “You have a 


55 capacity of 4 1/2 billion cubic feet from Whitehorse 


26 junction to Caroline. A capacity of 2 1/4 from Prudhoe 
27 to Whitehorse junction and then some lesser quantities 
28 in the two southern Payers legs. 

29 Q That's because you have 


30 to add some compression? 
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30 


BURNABY 2, B.C. 


P.H. Dau 
Cross-Exam by Gibbs 
A Yes, «Sn. 
Q Yes, well I'll come 


then to the compression. 

But insofar as your line 
size, 48 inch line size, you have that 4 1/2 billion 
cubic feet per day capacity from Prudhoe Bay down to 
Caroline recognizing you need some more compression. 

A Yes, sir. 

Q And the additional 
compressor stations you require would be 17 in number, 
Mr. Dau? 

You told. ws that iin the 
volume entitled"Alternate Routes" or "Alternate 
Corridors" that an additional 17 would be needed if 
the Fairbanks Corridor was used. 

A I believe that's correct. 
I think I could double check. 17 -- Yes, sir, that's 
correct. From Prudhoe Bay to the Whitehorse junction. 

Q Yes. And if those 


additional 17 stations were put into service, then you 


would have that capacity of 4 1/2 billion cubic feet 
per day down from Prudhoe Bay to Caroline. 

A Yess: Sirs 

Q Mr. Dau, we attempted to 


compute the cost of those additional compressor stations 
and I can go through the method with you if you wish. 

We came out with a cost Of $46.26 million each for those 
additional 17 compressor stations. 
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ALLWEST REPORTING L-TD. 13875 
BURNABY 2, B.C. 


: r.Hn. Dau 
Cross-Exam by Gibbs 


Q 26 millions, each. 
A My number on the total 


would be slightly larger. I anticipated your question 





and I have a number of 905 million. Those-are our 
escalated costs, Sie 

Q Well, we used escalated 
costs also, sir, and I suppose we could argue about 
the escalation and as my numbers go on my figures 
perhaps we can follow right through on that basis. 


A Yes, sir. 
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ALLWEST REPORTING L-TOD. 


BURNABY 2, B.C. 


P.H. Dau 

Cross-Exam by Gibbs 

Q At my number of 46.2 
million dollars each, multiplied by 17, we would have 
to increase the capital cost on the Fairbanks route by 
$786 million. 

A Yes sir. 

Q And your figure is 
roughly . 900. eee my figure, then, we would have 
to add that 787 million to the 8,394,000,000 which 
I previously derived by subtracting the delta dection 
from the total escalated costs. 

A Yes sir. 

Q And when I add that I 
Getetorvthe cost .ofucanuying 4..14/2,.bi-l.Lionsembie ‘Leet 
per day from Prudhoe Bay to Kingsgate and Monchy via 
the Fairbanks corridor an escalated capital cost of 
39. 718.04825,000. 

A Yes sir. 

Q And then, sir, I tried 
to derive the an nual cost of service for that capital 
cost from Prudhoe Bay, and used the same 21% figure 
that we had Peeler derived. Do you follow me? 

A Yes, I understand. 

Q And if you apply 213% 
against that capital cost we -- the resultant figure 
fox the, Gost rot service inl 984 is $1b;937.,000,, 000. 

A Fine, sir. 

.49 And that's just a simple 
mathematical calculation, and are you able, Mr. Dau, 
to state what volume will be delivered at Kingsgate, 


Alberta Natural, and Monchy if you deliver 4 1/2 billio 
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BURNABY 2, Bec. 
PsH. Dau 


Cross-Exam by Gibbs 


cubic feet per day into the line at Prudhoe Bay? 

THE COMMISSIONER: You mean 
deducting for fuel consumed? 

MR. GIBBS: Yes, because we 
don't have that fuel consumption. | 

MR. MARSHALL: 4.5 billion 
cubic feet in Prudhoe Bay? 

MR. GIBBS: Yes. 

MR. MARSHALE: Well sir, that's 
got nothing to do with my client's application. 

MR.GIBBS: Well, Mr. Marshall, 
we've got the matter, we've got a 48-inch pipeline, 
we've added the compression, and we know that it's 
sized to carry 4 1/2 billion, so by 1984 we have the 
line full, which is 4 1/2 billion cubic feet a day 


and now I want to derive “from Mrw Dau;jiert Itcan, how 





much of the 4 1/2 million cubic feet per day should 
be deducted for fuel costs. 

THE COMMISSIONER: We've come 
this iar f\Mu~.Marshall. 

MR. MARSHALL: Sure. 

THE COMMISSIONER: Along this 
line of questioning, and the purpose, I take it, is 
to compare the cost to the American consumer of Alaskan 
gas via the Fairbanks route and via the prime route 
Arctic Gas proposes to take andyfake a fair comparison 
Mr. Gibbs says you have,to assume that the line up 
the Mackenzie Valley would be fully loaded with 
American gas! That's where we seem to be at this point 


Is that where we are? 
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13878 
FP... Daw 


Cross-Exam by Gibbs 
MR. MARSHALL: No, we're not 
there, sir. 

THE COMMISSIONER: All right. 

MR. MARSHALL: If that's where 
WeU"rettrying to go ‘sir, is that vedlly ‘of interest 
to the Inquiry? 

THE COMMISSIONER: Well, that 
question has been running through my mind, but this is 
a matter that I agreed in Whitehorse could be enquired 
into. Mr tine is here and having set our hand to the 
plow, I think we should carry on with this and let 
Mr. Dau get back on the plane and we'll return to grass 
seed. 

MR. MARSHALL: You want the 
farmer to carry on, do you? 

THE COMMISSIONER: Well, carry 
on, Mr. Gibbs. 

MR. GIBBS: “I ' 11° continue 
plowing, but I'm not going to go much farther down 
with the SULLOW,. Sit. | 

THE COMMISSIONER: Well, carry 
on. 

KR im, sorry ; Mr. Gibbs, 
I've lost the question. What was the question? 

MR. GIBBS: Well, what I was 
really trying to get at, sir, was the amount in percen- 
tage terms of fuel loss. between Prudhoe Bay and the 
delivery Sei hee peuboien the Fairbanks corridor carrying 
4 1/2 billion cubic feet per day. Now we discovered in 


the prime route that your fuel usage was 5.2%. 
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ALLWEST REPORTING L.-TD. 13879 


BURNABY 2, B.C. 


P.H. Dau 
Cross-Exam by Gibbs 


A For the total system, 
sir? 
Q Yes. 
A The number would be a 


slightly higher percentage, I suspect, because as I 


understand the system you are developing is Tully 
loaded. | 

@) Yes. 

A Throughout its full 
length, therefore the number would be slightly higher. 

Q Yes. We expected it would 
be higher and so for our calculations we moved it up 
to 7%, which woud be a fairly generous addition. 

| A That seams reasonable, 
sir. 

Q Yes, sand so af you de- 
crease the 4 1/2 billbn cubic feet per day, Mr. Dau, 
by 7% for fuel loss, we come down to 4.19 billion 
cubic feet per day. 

A Fine, sir. 

Q And that byvanother proce 
if multiplication gets to 1,529 billion cubic feet per 
year. 

A Fine; Sir. 

Q And then we go through a 
similar division to get the cost of service for 1984, 
as we did before, this time we divide 1,529 Ba Len 
cubic feet through nee system from Prudhoe Bay to the 
delivery points -- 


A Excuse me, Mr. Gibbs, 


109) 
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BURNABY 2, B.C. 


P&H. aw 
Cross-Exam by Gibbs 
this American gas, the Alaskan gas is going to Caroline 
and then it’s going to ‘go* to ‘the ‘49th’ Parallel 
presumably on some split basis. 

Q On the split basis that 
you've told us about, sir, 

A The same percentage 
Solves, the full 4 1/2 badtion™ 

Q Tes". 

A Ph *cnink "*that“would- requir 
some additional compression on those delivery legs. 

Q Perhaps one compressor, 
as I understand it. 

A 1 dont know, I've not 
done the calculations, sir. 

Q Well then, perhaps we can 


at this point say that my calculations might be out by 


| 
| 
the cost of one or two compressor stations. 
A Whatever. 
Q Which would be a fairly 
small percentage of the total cost. 
A It*s not ‘avery large 
percentage of total cost, sir. 
Q So "VE weNmgqo through. thar 
step of dividing 1,529, billion cubic feet 
through the line from Prudhoe Bay to the delivery point 


developed 
ne aS a percen 


in 1984 into the cost of service we 
tage of total cost, which was 1,937,000,000 dollars, 
we come to $1.27 per Mcf. 


A IT accept your arithmetic, 


2m mi 
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ALLWEST REPORTING L-TD. 13881 
BURNABY 2, 8.C. 


Pelt. Dau 
Cross-Exam by Gibbs 


1 Q But the previous figure 

] we developed for the prime route of $1.11 was in 

3 terms of millions of B.T.U.s, so that we should convert 
4 these Prudhoe Bay Mcfs. to millions of B.T.U.s to make 
5 a comparable figure. 

6 | A Yes. 

7 Q And the Prudhoe Bay 

8 gas, aS we previously agreed, is 1145 B.T.U. and so 

9 to convert we would take 1,000 over 1145 and multiply 


10 dee OYer da 2 « 
dal A RVOnG,” Sir. 
1? Q And that would come out 


13 ate tcl. Ps 


14 A Right. 

5 THE COMMISSIONER: Now that's 

16 for the Fairbanks route? 

L7 : MR. GIBBS: Yes. 

18 THE COMMISSIONER: And so you 

18S) Say that to take American gas from Prudhoe Bay to the 

20 49th Parallel along the prime route up the Mackenzie 

zat Valley would cost $1.14 per million B.T.U.s to the 

a American consumer; the comparable figure on the Fairbank 
22 COLrider is $1.11 per million B.1.U.s. Now that's _- 
24 I'm with you to this point, though I may not have stayed 
25 on board throughout the last half-hour of calculations. 
oe MR. GIBBS: Well, that's the 

27 point I sought to reach with Mr. Dau for this reason, 

28 sir. At Whitehorse Mr. Hemstock stated that one of the 
23 reasons why the Fairbanks corridor had been rejected 


30 was because of the unit cost of transportation, and I 
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ALLWEST REPORTING LTD. ~ 13882 
RUPNARY 2, A.C. 


P.H. Dau 
Cross-Exam by Gibbs 


believe and I submit that through this exercise we've 
demonstrated that there really is no substantial differ- 
ence to the American customer per million B.T.U.s which 


is what he is interested in. 
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ALLWEST REPORTING L-TO. 
BURNABY 2, 8.C. Po H Dau 
Cross-Exam by Gibbs. 


1 
2 A Mr. Gibbs, respectfullySir, you 
3 are comparing apples and oranges. You have gone through 
4 an exercise of a fully loaded 48 inch pipeline, trans- 
5 porting 43; billion cubic feet of gas freebie down 
6 the Fairbanks corridor to the 49th parallel? 
3 0 yes. 
8 A And you are comparing it to the 
9 prime route or the cross-delta route,or which ever one 
10 you want to pick, which has the Prudhoe Bay lateral 
nie at half capacity, if you like, at a premium, cost 
12 premium of transportation and-- 
13 THE COMMISSIONER: Excuse me- 
14 Repeat that last sentence if you don't mind. 
15 A On either the prime route 
16 or the cross-delta route that Mr. Gibbs is comparing 
La this Fairbanks case to. The Prudhoe lateral that goes 
18 from Prudhoe Bay over to the A a delta 
19 lateral is carrying two and a quarter billion cubic feet a 
20 day under the circumstances. 
ea THE COMMISSIONER: Not 4%? 
22 A Not 4%. 
23 THE COMMISSIONER: Well, we 
I think 
24 have all been conscious of that /throughout the-- 
20 MR. GIBBS: But, Mr. Dau, if 
26 you are the American consumer sitting on the south side 
od of the 49th parallel, what your looking at is the cost 
28 per million BTU's.and you have chosen to operate part 
29 of your system at half capacity but he is going to pay 


30 his $1.14 on the prime route because of that decision 
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ALLWEST REPORTING LTO. 
BURNABY 2, B.C. 


Pris DA 
Cross-Exam by Gibbs. 


i: 
2 and if you operated at full capacity then aren't you in 
3 to looping the mainline from the delta down to Caroline 
4 and increasing the capital costs? 
5 MR. MARSHALL: vere Sirs think 
6 tChis-as meallysiquitesunfair. I think Mr. Dau's point 
7 is well taken. Mr. Gibbs, with all due respect, is 
| 8 trying to compare two things that simply can't be 
9 compared. It is just not that simple. Now the end 
10 figures happen to come out as numbers that Mr. Gibbs 
12 is happy about but it is just not a fair comparison. 
12 Where does it take us? And what the American consumer 
138 wants,-- 
14 THE COMMISSIONER: He may or 
15 may not get. 
16 MRen1GIBBSss Mr yeoHemstockiwas | 
1% concerned about the American consumer in saying that 
18 the price was too high. Now, Mr. Commissioner if Mr. 
19 Dau is going to start filling his Alaska leg in the 
20 prime route then he has got to rie mainline because 
21 he hasn't got enough capacity for Travaillant Lake south. 
59 So, then we increase the capital 
23 costs and we are into a different set of calculations 
24 altogether. 
25 MR. MARSHALL: Surely that is 
ed not ene -gase aticall. tch ‘dont rwantato get “inte van 
ap argument. 
28 THE COMMISSIONER: Excuse me 
29 Mr. Gibbs. Mr. Marshall, if you want to make an 
30 objection, go ahead, and I will hear you out. 
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Cross-Exam by Gibbs. 


























1 
5 MR. MARSHALL: Well I do object. 
4 Tt"is not’ a’ matter of looping, it is a matter of putting 
4 43 billion cubic feet of gas out of Prudhoe Bay eastward) 
5 aleng that slope, if the gas were availa dtwhtcHy of 
a course mr. Gibbs hasn* t-— | 
44 | THE COMMISSIONER: But those | 
8 are points that you can make that go to the validity | 
9 of this whole argument but I feel obliged: to let Mr. | 
10 Gibbs pursue. the matter and set up his proposition.You're 
Ta still in a position to shoot him down after that but I | 
12 think we should let the discussion Mr. Gibbs is having 
13 | with Mr. Dau proceed to its conclusion whether that be | 
14 a logical conclusion or an illogical one. We'll see. 
15 | MR. GIBBS: Well, Mr. Dau on | 
i¥e the basis of the calculations we have gone through, you | 
17 | do agree with me, I take it, that the cost per millidn 
18 BTU at the 49th parallel will be approximately the same 
19 for Alaska gas whether it comes through a fully loaded 
COLrrL_dor 
20 Fairbanks/route or through the prime route, with the 
2a main part of the prime route being fully loaded? 
99 Mpa DAS No,2 sire PT Canher 
23 agree with that because your starting out with one 
24 assumption that your taking 4% billion cubic feet of 
25 gas from Prudhoe Bay for one case ana only 2% for the 
26 other case. And I don't think that you can compare 
a the two on that basis. In my view, if you want to 
a compare two routes, you must look at the two routes on | 
29 the basis of the same throughputs. 
30 In other words, if you wish to 





& ” 










[Llasetde obt-ELew eaanskame. sta) ae saan 
eeah to zsitem & et ti  ~pntaool a0 asi3em 6 



























namedeas yaa sosbux4 io Jvo asp 36 dost oidus nobedias rs: 
ita Porn eldslisvs siew 269 Sd% Ti ,sqola capes 

. | ~~#' nae addid JM Sai06d 
] s20d+ Ju P»AIMOTASIMMOD BAHT ng - es 
vithilfev ado of op J6sd3 sdam te voy Jsadd esniog Sis 

.1M tok o+ » beopiido Lost I szud-3asmupts slodweitt Yo 
ax'go¥. nolsizogorq efd qi toe Sas tettsm edd -auemwe addis 
1 dud tadd eee awob mid toode OF notatacq s At fftsze 
onived: et addlio .<M nofesuoath eft gel Biluona''ew aAntdd 
ed t6q03 teritedw noieulonos att oF hSseso01¢c usd om dstiw 
e998 I[f'sW .afo lsoipolit na xo motauionos [sofool s 

mo wed .tM ,[isW -:28HI5 .AM 

, voy «ipvouwd? snop svsd sw -anoiteiuolso sit to efsad edd 


Aor il im xsq faoo efd a2sdt ,3f sass I , om notw earps ob 


| omae weds Yletsmixotygs ed Lliw [elisisg dzes “eft gs UTE 
bebsaol yilut s dpuorwit+ semoo St yoritedw seep sates lA- x07 
TObix1 TOD 

sis fidgiw ,etuoxr esmixaq sid Aprows 10 eduvot\eknedtist 
{Sebsol yliyg? pated s3von smisq sit Yo sxsq atem 

tonnso I vate \ow + :UAQ .AM 
ano itiw tuo paisiste uvoy seusoed Sats dsiw setps 

. 

io j992 Didus mot(lid ¢) pritss xzuoy teat colsampeas 
ait rol #2 yino hos sean end 107 ysd sofburd moz? esp 


szeqmo> 169 voy 25d? Antds s'nob I Sas. ,easo redso 


actuqdpuords omse eee et 





‘ 


j 
92 detw voy. 32 ,ahbrow tefto nt) 61% 0!) Os 


13886 


ALLWEST REPORTING L-TD. 
BURNABY 2, 6.C. 


Bog SH "Dats 
Cross-Exam by Gibbs. 

















i 


1 

2 compare a pipeline route from Prudhoe Bay to Caroline 

2 on the Fairbanks corridor with the pipeline route from 

4 Prudhoe Bay to Caroline on the prime route with the 

5 same delivery systems south of Caroline, iteis my view 

6 | dimer haeithesunit, or thettotal «transportation cost wall 

7 be less on the prime route, only considering Alaskan 

8 | adie the level that you have picked at 4% billion 

9. feet a day. 

10 | The reason I say that is that 
ak that system,comparing two systems which do exactly the 
12 | Same Cehinig pine 200-1 “believer 326 mrbesoshorter ton 
yl ee the prime route and is some billion dollars less 
14 | expensive. But in that case we are comparing systems 
iS? 4 that do the same things. 

| 

16 | Q Yes sir Mr. Dau, but let me 
17 | not be an American consumer, but let me suggest that | 
18 the American consumer sitting south of the 49th pane We, 
19 is looking at your project and he is going to work it | 
29 6UeWin costs perennl lions ‘of yBTU Uenthe away that you hav 
2) designed it; he is going to look at your prime route 
22 and say that at the 49th parallel delivery points, it 
23 is going to cost me about $1.14 per meblion BIU's, the 
24 | way it is now designed. 
25 | A Yes, sir. 
26 Ohavesstsiunetand when iisnt: 
21] he going to look at your Fairbanks alternative and say 
28 now if that alternative was used, it could carry 43 

29 billion cubic feet a day and we wouldn't have that half 
Le empty capacity across the North Slope and the gas then 
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1 
2 would <costume <Sjj.ll wer mil Lion, BTU.s.i«Isn't that the 
3 practical way for that consumer to look at it? 
4 A Not in my view sir because 
5 you are back to the very-- The problem I ee that 
6 | your starting out with two different volumes and if your 
7 going to compare them I think you have to have the same 
8 | volumes to compare them. 
9 | Q Well, Mr. Commissioner I 
10 | think I have, although Mr. Dau disagrees, I have got 
dit). to the end of the furrow and demonstrated that the 
12 | person sitting south of the border can compare these 
13 | and say to themselves that in terms of million BTU's 
14 there is not really any difference bringing the gas 
fe through the Fairbanks corridor or through the prime | 
16 route as it is presently constituted. 
Le] | MR. MARSHALL: Well there is 
a no evidence on that sir. That's maybe his argument and 
| he may think that that is the conclusion that can be 
20 drawn. The witness certainly doesn't agree with that. 
2eL. MRwt GIBBS: Well-- 
22 THE COMMISSIONER: Well if you 
23 conclusion, is: sound ithenor Yes.,, Lessee. | 
24 ] MR... GIBBS: Ir.think  ainebhat 2 
25 | the conclusion is sound, we are at this point, the 
25 applicant's own witnesses have at sometime / qualificatidns 
eel admitted that the Fairbanks route is more environmentally 
eH acceptable and other people have said so and it leaves 
ed the North Slope, of course, untouched and me unit cost 
30 | is about the same. And that is .the point I sought to 
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Pe Dall. | 
Cross-Exam by Gibbs. | 


| 
reach through going through this exercise. | 

MR. COMMISSIONER: Thank you. 
Mr. Dau, let me just ask you about some of these figures). 
If you look at the last attachment to Mr. Marshall's 
letter which is the cost of the Arctic Gas prime route. 
The sub-total in the bottom right hand corner, the 


sub-total capital cost for Canada, that is a system 


within Canada, in 1974 dollarsmis $5),.640,,000,000,.00. 
The escalated cost is $7,167,000,000.00. Now that is 
younr,-Costs-Looking, at ,.1983. The project »;costss.in,the 
U.S, and Canada are .S$6 ,23.0,,000,,,.000+00, 2m-1L974 dollars, 
S49 3.7 0007000.00, tn 1983; dollans ~subject to, what.vou 
said about the calculations being based on when the 
expenditures are made. 

Given your current planning, 
the main expenditures would be incurred., I take it, | 
between-- --in the winter of 78 and 79, 79 and 80 or 
MaAYbe1l.Or samielaa year too,far ;ahead? » 1S .itage 

WITNESS DAU: It will be three 
Winters -S.1%,,s.which -1S.cOnnect. 

THE COMMTSSTONER:. Yes.» So 
that-- Now if that increase is to cope with inflation 
and increased prices, that means that from 1974 to 
1983 the increase, whether you take the system within 
Canada or the total system, the increase you have 
allowed for, to cover for inflation is something like 
20% over the best part of a decade which would be an 
allowance for inflation of something like 2% a year 
which doesn't sound quite right to me. Do you want to 


comment on that? 
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A 25. * Saito 
Q You are expecting the 
recent program of the federal government to achieve 


a measure of success that no one else is entirely 


Sure OF. 
A I was going to say we 
are very efficient but -- 
Q But you anticipated it. | 


A Now, the calculations | 
for cost escalation, sir, is and I don't have the pre- 
cise numbers but it),;as I remember them from '74, the 
escalation between '74 and '75 by components, depending 
on what components they were had a higher level of 
12% and some items were down in the 4% range depending 
on certain items of material and equipment and so on. 


Q That's <tisom.| 74, ston be S- 





A '74 to -'/5 «, ‘They, tended 


to decrease as time went on and I seem to remember that 


in the latter part of the project, the average 
escalation rate that was assumed or was developed for 
us by these consultants to Arctic Gas was on theiI 
believe the 4 1/2% per year range. But what happens 
to this number and I believe the number is 26% 
escalation in this time frame,is that you are spending 
money as time goes on and you can't just divide by 

the number of years and get an average rate,so that 
it's a decreasing escalation rate over the life of the 
project and as I say I'm searching my memory. I can't 


remember the averages that they were -- 8% averages 
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Paitin, Dell 
Cross-Exam by Gibbs 


perhaps the first year, gradually declining to something 


on the order of 4 1/2% at the end of the project. | 


Q Right but if you take 
the 1974 figure and then if you take it that in the | 
Winter or 2 78-7956 i o-| 80, 80—' 81, that. those are 
the peak winters of construction activity. That 


means that you should at least take this -- you could 





round it off at about 1980 because you wouldn't be 
spending the money till that three-year period and you 
have spent just about all of it at the end of the 
three-year period so you would be going from -- instead 
of going from 1974 to 1983, if we went from 1974 to 
1980, we would be fairer to you in these calculations. 
A Yeas, sires And also 
recognizing that a lot of the materials, pipe, for 
instance, are bought a year to a year and a half ahead 


of time because of deliveries so really the way you 





spend the money is a lot of it is in the early project 
and it also tends to take it off. 

Q All right. Well, take 
another year off to allow for that. That takes us 
from 1974 to 1979. That's five wears. That's a nice 
round figure. Your calculations in 1974 are based on 
the estimated wages that you would have to pay construc — 
tion crews. You have to presumably escalate those 
and) allow for, anjinftlationary factor « The federal | 
government has now made it clear that that factor can 
be no higher than 10%. 


A Right psirs 
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Cross-Exam by Gibbs 


@) The construction 
equipment -- you have to purchase 700 tractor units, 
400 units of earth moving equipment, 100 bending 
machines and crushing plants, 350 tractor trucks, 350 
trailer units and 1500 other trucks that apparently are 
from one half ton to sixteen tons. 

You will be purchasing 
that equipment if this schedule is adhered to, late in 


the current decade. 





A No, Sir. Those particula 
items are purchased very early in the project because 


they are all required for construction. 


Q All right. That's true. | 
A Yes. 
Q But you took the figures | 


that you would represent the costs with respect to that 





equipment in 1974 and I'm suggesting that the | 
escalated costs would really be costs representing what | 
you would have to pay over a period that was mid-point, 


woulda pe 1970. dust to round 1 off. 


A Okay, fine, sir. 

Q Now, you say that the 
allowance here -- I said 20%. You said it's 25%. 

A I believe so, sir. 

Q So that's 25% over five 


years which is 5% a year so that in terms of wage cost 
and equipment, your estimates are based on a 5% 
inflation rate each year over the next five years. 

A I could provide that 


table to you, sir, that would illustrate how Seep 
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Poke. law 
Cross-Exam by Gibbs 


calculated and it's pretty dangerous to try to 


average things out. It just doesn't work that way. 


‘ THE COMMISSIONER: 


Well, it might be pretty dangerous ,at least unwise or 
imprudent to assume that inflation is going to be 

no more than 5% each year over the next five years in 
relation to wages and costs of equipment. 

Well, that's fine. I 
entirely appreciate that this isn't an accurate way 
of doing it but we at least have taken the three year 
construction period which would peak at about 1980. 


We have taken a year off that back to 1979 to allow 


for the fact that you would be purchasing the equipment 


at the beginning of the construction period but really 
our wage cost would run right through to 1981'82. 

A Yes, sir. 

Q And, well, this is a 
concern that we'll come to in Phase Four because the 
total escalated costs north of the sixtieth parallel 
and the Northwest Territories and the Yukon are 
4,299,000,000. That is, it appears to me to be based 
on 5% inflation each year in 1979 from 1974 and if 
inflation -- if the rate of inflation over the last 
five vears 1S any indicetion or even if the govern- 
ments attempt to confine it to a 10% level is any 
indication of what to expect over the next five years, 
then this might not be an accurate forecast. 

Does 
anybody have -- do counsel have any other questions 
of Mr. Dau arising out of what Mr. Gibbs put to him or 


what I put him? 
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Peles Dau 
Cross-Exam by Goudge 


CROSS-EXAMINATION BY MR. GOUDGE: 


MR. GOUDGE: 0 I just 





wondered, one question, Mr. Dau, whether you would have 
any estimation based on what you see to be a fair 
comparison namely of fully loaded lateral from Alaska 
to the Delta <sttak eapite a looped mainline down the 
Mackenzie Valley and what that would do to your price 
per btu at the American border? 

A I don't have it precisely 
that way, Mr. Goudge. I looked at it in a slightly 
different basis. I assumed that -- or I assume I 
completely ignored any Mackenzie Valley gas at all, 
Delta gas at all and just compared the two routes on 
the basis of 4 1/2 billion feet a day from Prudhoe 
going down to Caroline and then making the very 
simplified assumption that we didn't have to do 
anything south of Caroline to change the numbers 
because it was the same in both cases so it's not 
really precise, but on doing it that way, I find the 
difference between the Fairbanks and the prime route 
as 1.4 billion dollars with the Fairbanks Route, of 
course, being the most expensive. That would be,on 
that basis the Fairbanks Route is about $9.3 billion 
and the prime route is about $7.9 billion so that 
percentage would presumably apply to unit transportation 
costs. Whether they were on Mcf or million btu basis. 

Q On the basis of the 
way your project is presently designed, that cost 


calculation would have to assume a looped mainline? 
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Pon. Dew 
Cross-Exam by Goudge 


— 


A That.Ls correct, S17, 


Nh 


Yes, 2 just didn't go. through the loop. in calculation. 
) I just have one 

etner ouestion. Out of curiosity, if you say that the 

cost of service is 21.4% of the capital cost, does 

that mean that the capital cost can conceptually be 


said to be fully recovered in five years? 
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Pith LIAS 
Cross-Exam by Gonudge 
Re=-DLrect 


A No’ sur, becausethat 213 
includes operations and maintenance expense and some 
tax component and return to shareholders and so on, 
however, if I understand your question. 

Q I wondered, sir, when 
you said that the cost of service was the cost paid 
tO tHerecarri er = | 

A Yess 

Q -~- for the carrying of 
Gas, and if,that is 21.43/o0f the Capital cost: of the | 


Mine easly ouw sad == 


Q -- doesn't the carrier 
receive 100% of the capital cost of the line from 
his customers over five years? 


A Yes, that’s true’. 





MR. GOUDGE: I have no more | 
questions. 

MR. MARSHALL: Sir, I have a 
couple of questions arising out of what my learned 


friends have asked. 


RE-DIRECT EXAMINATION BY MR.MARSHALL 


QO Mr. Dau, you've indicated 
that you have given some consideration to the relative 
costs of a pipeline hypothetical situation of one 
Carrying 405 billion cubic’ feet of gas from Prudhoe 
Bay to Caroline, and the first alternative was going. 
the prime route, and the second alternative was going 


the Fatrbanks route. 
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Re-Direct 


A Yes sir. 

Q And that was the comparis 
that you drew and was that the one that your 1.4 billio 
dollar, difference in»capital costs related to? 

A Yes sir. | 

Q Andwhat's the difference 
in length of those lines, sir, approximately? 

A Slightly in excess of 300 
MiJes.16's either. 314 or 328. 

Q Do you know, Mr. Dau, 
whether or not there's sufficient reserves at Prudhoe 
Bay that have been discovered that would support 
4.5 Befi of gas up to now? 

A Ans (elise mes 

Q toreke Li, er, “Enae see 


alignment suggested by Mr. Gibbs, that of the Fairbanks | 
route, would not make it possible for gas to be taken | 
from the Mackenzie Delta without the construction of 
an entirely new pipeline. 

A Thats. correct. 

Q Have you any idea, sir, 
whet tae. => 

THE COMMISSIONER: Mr. Gibbs an 
you,are at. one on that, Me. Mershadi.. 

MR. MARSHALL: Yes Sir. 

Q But Me.. Dau, ian the event 
that such a hypothetical line as we are discussing 
from Prudhoe Bay via the prime route down to Caroline 
weretobe built to carry only American gas, Would if be 


possible, in your opinion, for that line to be looped 
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P.H. Dau 
Re- Direct 
to pick up any gas reserves in the delta? 

A Yes sir. 

Q Can you give us any 
Indication of “thée’relative cost of looping such a line 
from the delta to Caroline, relative to constructing 
an entirely separate line to carry the same volumesof 
gas? 

A It would depend on the 
quantity of gas. If it is “avery significant percentage 
of the gas that's carried out of Prudhoe, it would be 
cheaper via the looping process. 

MR. MARSHALL: Thank you. 

I think those are all the questions I have, sir. 
MR. GIBBS: Mr. Marshall raised 


atquestaon*that I hadn't raised in my direct, and that 


was the question of the sufficiency of the Prudhoe 


Bay reserves. 

THE COMMISSIONER: Well, you're 
envuigded ‘to go’ into’ that. I was going to, before you 
do.d’was. just going to Say, Tir. Dau, that~you don’t 
know whether there are sufficient reserves at Prudhoe 
Bayntongustify a 48-inch line carrying 4 1/2 billion ¢c 
ic feet a day from Prudhoe Bay to the 49th Parallel: 
But your line from Prudhoe Bay through the Mackenzie 
Delta has been sized at 48 inches and is capable of 
Carrying precisely that amount. 

mar, Yes sir. Those were on 
the®instrtiet tons of the client, sir’ 


THE COMMISSIONER: Oh yes. 
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Es Phe DAT 
Re-Cross-Exam by Gibbs 
RE-CROSS-EXAMINATION BY MR. GIBBS: 

Q And at Whitehorse, sir, 
you had a confident expectation that there would be 
sufficient reserves to fill that 48-inch line. 

A Yes sir, at some time 
in the ftture. 

THE COMMISSIONER: Well, any 
re-direct? 

MR. MARSHALL: Not arising out 
Ofethat;, “sir. 

(WITNESS ASIDE) 

MR. MARSHALL: Mr. Commissioner 
the day is moving on. Is it ended that we sit this 
evening? And tomorrow do you intend to sit until one, 
ao vou? srr? 

THE COMMISSIONER: Yes; £f 
think so. is that all rroht“wrtn “you? 

MR. MARSHALL: Well, that's 


fine, sir, P.W.A. makes these arrangements for us to 


difference to us. Wa're available, whatever is con- 
venient. 

THE COMMISSIONER: Well, I -- 

MR. MARSHALL: Mr. Goudge, I 
think, has indicated that there are some at the Inquiry 
who want to catch the two o'clock plane, so that's 
Suitable to us; but that leads me to enquire, sir, 
whether or not counsel have any plan for the continu- 
ation of this cross-examination? Mr. Goudge has 


| 
} 
| 
| 
leave at seven in the evening, so it really makes no 
suggested that perhaps some of the witnesses will not 
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be reached at all, and it may be that they can step 
down and return on the week of the 2nd. 

THE. COMMISSIONER 3. Well. 1 
suggest that , that's a good point, I would suggest 
that Dr. McCart and Dr. Gunn might be asked to remain 
and the other witnesses left free to leave tonight or 
this afternoon. 

MR. MARSHALL: The indication 
that I had, sir, was that Commission counsel and Mr. 
Bayly between them have enough questions to exhaust 
See remaining time -- 

MR. GOUDGE: And the rest of 
us. 

MR. MARSHALL: -- with Dr. 


McCart, and Dr. Gunn wouldn't be reached. 


THE COMMISSIONER: All right. 


MR. GOUDGE: Perhaps if we 
could prevail on Mr. Hemstock, sir, to stay too. 

MR. MARSHALL: Well, Mr. 
Hemstock was intending to stay, in any event, sir. 

THE COMMISSIONER: Well -- 

MR. MARSHALL: The estimate 
that si ned was that == 

THE COMMISSIONER: Friday 


x is doomsday , at least that's whatI'm 


being told. 


MR. MARSHALL: Well, I would 


suggest then that perhaps Dr. Gunn won't be reached 
at all from what Mr. Bayly and Mr. Goudge have told 


me, they have very extensive lists of questions cor 
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DE. MeCart. 

THE COMMISSIONER: Mr. Dau, 
thank You very much, Sir, for coming up again and I 
understand that Mr. Hemstock and Dr. McCart will remain. 
Dr. Banfield and Mr. Jakimchuk are free to leave, and 
perhaps Dr. Gunn, we might see how we stand around 
four oc lock, 4:30. 

MR. MARSHALL: Fine, sir. 

THE COMMISSIONER: We'll break 
for coffee now. 


(PROCEEDINGS ADJOURNED FOR FEW MINUTES) 
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Banfield, Gunn, Hemstock, 





McCart 
1 Cross-Exam by Bell 
(PROCEEDINGS RESUMED PURSUANT TO ADJOURNMENT) 
2 
THE COMMISSIONER: Well, I 
3 
think we are ready for Mr. Bayly to begin his cross- 
4 
examination. Before he does, Mr. Hemstock, T want 
5 
you and your colleagues to know that when I said during 
6 
Mr. Dau's evidence, we would get back to grass seed soon. | 
5 
hope you didn't think that I was denigrating the 
8 
importance of your evidence in any way because these 
- 
environmental questions are absolutely fundamental. 
10 
It's just that occasionally we callwitnesses like 
i} 
Mr. Dau and it makes us all feel like billionaires and 
12 
Well carry on, Mr. Bell. 
13 
14 ALEXANDER WILLIAM FRANCIS BANFIELD 
WILLIAM W.H. GUNN 
LS RUSSELL ALEXANDER HEMSTOCK 
PETER J. McCART: Resumed 
16 


7 CROSS-EXAMINATION BY MR. BELL: 


18 Q Dr. McCart, I would 

Ls like to put a hypothetical question to you and I want 
20 you to assume the following situation if you would. 

ai Sometime after the 

22 pipeline has been built across the Peel River, supposing 
a3 that the old prime route or © the interior route were 
24 used. A group of residents of Fort McPherson 

25| who know how to use the domestic fishery in the vicinity 
26 of the crossing, find one summer that their catch is 
27 substantially lower than'the previous summer. Now, 

28 they suspect that the lower catch may be due somehow 

29 to pipeline activity and they want to make a claim 


30 for compensation and you, sir, are chosen to adjudicate 
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Banfield, Gunn, Hemstock, 

MeGart 

Cross-Exam by Bell 
on the facts of the case. The question I would like 
to ask you is this. What evidence would you as a 
scientist require before you could make a judgment 
whether the reduced catch was due to eieine activity 
or not? 

WITNESS McCART: Well, I 
think first of all, I would have to know what the 
initial size of the population was so that I could 
satisfy myself that in fact there had been a reduction 
in the size of the catch or excuse me, the size of the 
population. 

Q The fish population. 

A Yes, it's very easy to 
demonstrate that there is a reduction in the size of | 


the catch but it is much more difficult to establish 





that in fact that this is due to a reduction in the 





size of the population and not due to some short-term 
change in the timing of migration or a particular 
path that the fish took in moving up the Peel River is 
conceivable and in one year they might take an unusual 
path up the center channel or one bank as opposed to 
the other bank where they may have more traditionally 
gone. 

I would also require 
evidence that there was demonstrated mortality it 
seems to me as a result of some aspect of the functionin 
of the pipeline. 

THE COMMISSIONER: Q Well, short of evidence 


of a leak or a rupture, that would occur during 
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2 
| operation maintenance but during the construction 
3 ; 
period, what kind of evidence would you require. Let 
4 
us suppose that there was demonstrated mortality. What 
5 
evidence would you require that that was caused by 
6 
| pipeline construction? Assuming that there was no 
5 
other ascertainable cause. Am I making myself clear? 
8 
We're “asking *vyou"to'go%a Little far "but +Le's*aivery 
9 
interesting and important question. It may turn out 
10 
to ber. 
rt 
A You see, the problem 
ae 
is that if there is some change in the pattern regardles 
13 
of the reason for the change, the pattern of catch, 
14 
it's going to be blamed on the pipeline in any case. 
ibs 
Q REGHtY | 
16 oe 
A And ThehiAkPpthetaiefi- 
Ly 
eutty ts -thac you nave“ to» nave fairly secure evidence 
18 
that some aspect of the pipeline construction was 
5) 
involved. I think you would have to have some dead 
20 
fish in hand and you would have to be able to examine 
Sai 
them or examine the circumstances in which the fish 
PAP 
died to establish that it was in fact the pipeline. 
23 
MR.BELL: Q Well, you might not 
24 
necessarily have to have dead fish would you? ‘ia 
yale 
might have been caused by some damage to eggs, for 
26 | 
example. 
ra | ; 
A rt! Might have. One 
28 
of the great difficulties in working with those fish 
29 
in Peel River is that by and large I think the catch 
a 


consists largely of ciscos and we don't know really how 
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big the cisco population is and secondly we really 
don't know where they spawn and the distribution of 
spawn or the distribution spawning areas. We know 
that they are in the head waters of the Peel River 
somewhere. 

Q So, you would want to 
know the spawning areas, the overwintering areas of 
Ene. == 

A If you wanted to es- 
tablish a case that in fact there was damage and if 
it had been the result of some pipeline related 
aerivity. ~.ou- May want. to Know. toat.) - You may not: 

I mean, obviously, if there is a blow up of the pipe 
in the middle of the Peel River and you find millions 
of dead ciscos downstream, I think that's pretty 
reasonable evidence that there has been a mortality 
which is directly related to some pipeline function. 
But if tnhe_only 
evidence you have is that in one year, people caught 
fewer fish than they caught over an average of the 
previous ten years, you don't have that kind of cer- 
tainty because we have (a) very little knowledge about 
the total size of those populations and I must say 
it would be extremely expensive to get that information 
and (b)We don't know what the natural fluctuations 
in populations level re We couldn't distinguish .-- 
if all we knew was that the catch fell in one year, 
we couldn't distinguish between pipeline related 


mortality and natural fluctuations in population size, 
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the loss of a year class couldn't possibly occur as a 
natural event. 
Now, with some change 
in the size of the population which may continue for 
a number of years until that particular age group passes 
out of the population. 
THE COMMISSIONER: 
Q Let me ask you a question 
Abouterniste©® anthink youwtre quite rightsonislyourbuiid 
this pipeline, the people at Fort McPherson will 
observe the obvious impact of pipeline activity, the 
construction project itself and the building 
of a river crossing and they will,if in the year or 
two years following that they find they are not 
catching as many cisco as they did the year before, 
they'll blame the pipeline construction. 
Probably you would too 


if you were living there. Now, if we used conventional 





ways of assessing, of awarding damages, we would say 
to them, all right, now prove your che. Wel) first 
of all, they wouldn't even be able to prove in a way 
that's acceptable to you, what the population was the 
year before, the year before that, and so the initial 
data kase is not there so you would have to devise, 
it seems to me, some kind of procedure that would 
enable them to have a reasonable chance of proving 
their case,short of an incident that left no room for 
argument like a blow-out and that Mi ndviot: thing. 
hats’ stcthel daft iveulty 
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Hemstock, McCart 

Cross-Exam by Bell 

to sort out before we're through. I was interested 
that on the north coast you seem to have a pretty good 
knowledge of the fish populations there but on the 
Peel you don't and nobody does. 

A Part of the problem is, 
of course, that on the North Slope you are working with 
relatively clear streams where you can count the fish 
from the air and get some kind of a reasonable estimate 
of how many there are. In the Peel we're working with 
a rather more turbid river and the other problem is 
that you are working with ciscos to a large extent and 
ciscos are very vulnerable to damage through handling. 

They lose scales very 
readily. There's a relatively high mortality I would 
expect from handling and tagging and things of this 
sort. Now, you could get a population estimate by 
doing a mark and recapture program. If you can 
devise some method of capturing them in a weir or a 
trap of some sort that you minimize the amount of 
detlage but it is a difficult thing tetwork-in-atrerver 
like that and to get a reasonable estimate of what's 
there. 

THE COMMISSIONER: Well, carry 
on, Mr. Bell. Sorry to interrupt your 

MR. BELL: Even when 
Dhhavehquestions hi vdon*e \getctorask them: 

THE COMMISSIONER: That's 
because your questions are always so terrific that 


they always make me think of questions. 
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Banfield, Gunn, 

Hemstock, McCart 

Cross-Exam by Bell 

MR BELES “Het shine. 

THE COMMISSIONER: I never 
get to ask questions either. I'm entitled to ask some. 

MR. BELL: I would assume 
that you would want to also know whether the pipeline 
company had adhered to whatever mitigative procedures 
were required? 

A Yes. 

Q You would want to know 
the size of the previous catch. 

A Really what you are 
interested in is the catch per unit effort, you know, 
because it's the same number of people and the same 
number of nets aren't set every year so you have to 
know how many fish were caught within a certain week 
Of the vear in 19/75 per net. 

Q Do you know if any 
records were kept of that? 

A No, not specifically, 
for the Peel River, no. 

QO Well, there's no commer- 
cial fishing or anything like that there, is there? 

A There seems to be very 
little hard data on domestic fisheries as to who caught 
what where. We have reviewed the literature on the 
Subject and this is the See oe we have made available 
here but there had not been very many detailed studies 
of this kind of thing. 


Q When you say catch per 
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nS) 


unit effort, to you mean that you would know the 
fishing techniques that were used, the size of the 
nets, how many,where they were located, how long they 


were left in the water. 


ao 
te oO 


A Yes. 
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as if now, however, with the highway delayed, that we 


Cross-Exam by Bell 
. Q Le’ Ss" contcelvay Ley "fen "eo | 
2) it, that the issue could also be more confused by the | 
3 fact that the Dempster Highway crosses the Peel River 
4 upstream “Of “Chis Yocation. 
5 WITNESS McCART: Very much more. 
Y Q I believe you said that 
7 | the danger or the risk of siltation from roads is a 
8 | serious one. 
2 | A Well yes ;"in “general - 
10 Now the Peel River is highly turbid to begin with. I 
11 would think that one of the things that is likely to 
12 aride Cag @a “result “of the “fact ‘that you havea “highway 
13 there is that other people can enter the area who might 
14 not traditionally have used it, can jump into a pickup 
15 | truck and move into the area and fish an area that 
16) they mght not have done, where they might not have Bish a 
17 | in the past. So you might get additional fishing in the | 
18 area asa “result ‘of the fact “that *you have “access. 
19 Q So conceivably the pipe- 
29 line company could say, "It wasn't us but the Dempster 
21 Highway." 
22 A Right. i Should= porno ou 
23 that one of the reasons we're doing our work in the 
24 vicinity of Chick Lake is that we are trying to -- we 
25 | originally established this monitoring location because 
26 | we felt that or thought at the time that the Mackenzie 
-7 Highway would be crossing it and we would be rir a 
28 position then to look at the relative impact of the 
7 highway versus a gas pipeline construction. It “rooks 
30 





7 he, 7 att 7 i 
ch eae Tied ye mex ea03> 





ad ere) 
‘a Dh We ba ye and +i 
3 net ,sidsvisonoo wtam)* 2 - s _ a - : 


ony yd beet noo vata ait oni biwoo eisai 9 ond srs re ~ 


i 4 tevill Iaed sit esaeecis ewdosh xosoqued ene tnd, toe 282 
_ ' 7% 7? = 
soksn0L ants acon 


i 


sh 
























a ail 


~srom down vVisV :THASoM ecagHnTiIw 




























4 ted Bise soy oveited I a) | | . 
iP 6 ef ebsoxy mor? norteasiie to Aes sis 10 xepnsb eit 
4 .9no avoitss 
| ) -[evensp at ,aey Iiew A j 


i ,asiw niped ot Bidiusd yinpid ef asvit [eed edd wok 
7 o2 ylodtil et tsd4 apnid’ oft Yo eno 36d3 Anids Blyow 
yswipirl & evan voy 2693 tosi ans to tiyest 6 a6 setts 


jripim ow se16 sid yoins aso, sigosq toito jsdt ei erent 





| gudtotq 6 otnai qmuf oss .goft boen eved yvilenoisatbaxzs ton 


o¢edt 698%5 n8 fect? BAS KoerKA St oFff svom Bas soos 





Heriatt oved ton tdpin yond Sxedw ,enob sved gon tapi yori 





: | - 
| oid ai pnoidet? fanotsibbs gap saipim voy 68 .tesq ste at 
.pesone sven voy tseAd 2063 eft to tlueet 6 @6 ses 
-eqiq sit vidsvisonon o2 0 
. tstjeqmed efit gud av 3'onesw SI" ,yse Slvoo yreqmon sail 
: 
: ". Yewrp il 
stro tautogq Bluota I .2npis A . 


edt ak A1ow sHo patoh ex"Ssw anoesess sid to eno Jens 


| 


ew -~ ot polyts s16 ow tadt at sted AOA Yo ytinioiv 







Seveced moissool pnizosinom etd3 bedeildstes yilenipizo 
| eisnedosm ens 2507 emis ent 365 FAQUONT. to ted tist ew 

5 ai sd bluow ow brs + paLesots ed. biitow sar: . 
Siz 20 tosgmi svitslox eft ts Aool o+ nedz iadeker 
exool tI .moisouxsenoco enilegiq ase & auersy 


sw tend. boysteb yswipid: ont atin tevewod , Wort 
- ae : a ve 7 aii 





aon 


ALLWEST REPORTING L.TD. 
BURNABY 2, B.C. 


hes 


ine) 


> 


[op 





— Se esses ————————eeEoEoEaoaoaoaoaoaEoEoaoaSaoaaaoaaaaaoaaaaEaoaEaoaoaaaaoaooooaaaaaaooaoaoaoaoaoaoaoaoaaeeeeeeeeeeeaaeee 


13910 | 


Banfield, Gunn, Hemstock, McCart 
Cross-Exam by Bell 





aren't going to be able to carry this out in a way that 
we had originally proposed. 


QO Well, where then does 





that leave us? Perhaps I could ask Mr. Hemstock this 
guestion..As.1.recall Mr. Horte*s evidence, in response 
to a question by Mr. Anthony concerning compensation, 


my impression of what he said was that any claims for 





compensation would have to be dealt with in the usual 
way, which I assume means that the claimant would have 
to prove his case to some sort of balance of probabili- 
ties in order to be compensated. It appears that 

in a case even though the claim may be justified, in 

au case,.. Lt.would) be .impcssibles, to, proyve,it. as. there 
any way around that? Can we deal with that by devising 
some other procedure perhaps? 

WITNESS HEMSTOCK: I certainly 
don't have any solutions to the problem. We recognize 
that there is a problem there. I don't recall just how 
Mr. Horte put it, but I look on these resources as a 
harvest, very much the same kindd@ a harvest as you 
have in say farming country in the south, where damages 
are paid for, the damage which may occur on the right- 
of-way. Now we would intend to -- in fact we have had 
it in our budget but not yet started it -- what we 
call a resources study to look at these things and 


as Dr. McCart has said, it's a very difficult thing 


(See EEE 00 


and I'm not sure that we will get anywhere with the 
study itself. Li's gusteandifficui: problem, 
I think that in the case of 


furbearers, it's probably more amenable to a study and 
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Banfield, Gunn, Hemstock, McCart 
; Cross-Exam by Bell 


canclusion, then in the case with fish, particularly the 


| 

example you picked, of the key areas might be several | 

hundred miles from a pipeline and there could be well | 

many other affects on those fish before they arrive 
at the Peel crossing. 

Q What would you think about 

shitting the onus so that “1f damage could be proved 


that the onus would then shift to the pipeline company 





fo prove tuiae ot didn t Calise itz Or perhaps we 
could remove it from an adversary type of situation 
altogether and have some sort of automatic payment for 
loss which would be financed, I suppose, by -- in 

the same way as insurance would be financed. Are those 
measures you'd be willing to consider? 


A Yes, I think we'd consider 





any kind of a measure would lead to that kind of 
solution. Perhaps a Board could be set up with a 
member from the government, the pipeline company, and 


local people, a 3-membér Board to take a look at the 





problem and make a recommendation. 
MR. BELL: Those are all the 
questions I have, thank you. 

THE COMMISSIONER: You might 
consider, Mr. Bell, whether,if certain requirements 
were laid down that the pipeline companies had to 
fulfil,in relation to the protection of fisheries, 
and it were shown that they hadn't done what they were 
supposed to do, then unless they could show there was 
some other cause for the loss of fish population, the 


loss of the fish population, they had to pay. That woul 
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Cross-Exam by Bayly 


be the end of the matter. That provides an inducement t 
them to adhere to whatever requirements are laid down 
and it is a way of implementing your suggestion about 
reversing the onus. At any rate you might think about 


that and we'll get to it sooner or later in argument. 


CROSS-EXAMINATION BY MR. BAYLY: 

Q De. MeGarkh,~A follownns up 
Mr. Bell's line of questioning, and perhaps for some 
time, I take it from your answers to his hypothetical 
situation that it would be true to say that there are) 
along the pipeline routes, prime and alternate, knowledge 
gaps on fisheries with regard to certain species and | 
certain areas that you recognize | 

WITNESS IMcCARTD:s Yes. 

Q Tf di mayrreferrtosa volume 


called: 





"A further evaluation of fish resources of 
the Mackenzie River Valley," 
prepared by the Environmental Social Committee on North 


ern Papedinesie June) 1974)at page 914 where they. talk 


about knowledge gaps -- do you have that volume, sir? 

A No: “don ite Wavewinat. 

Q Are you familiar with the 
volume? 

A L've browsed through it, 

QO Let me read their aeeeaie 


sal of knowledge gaps, and I invite you to either 





agree or disagree with it, or at least comment on it, 


and it's found at page 91 under paragraph 14.1, 
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"knowledge gaps". 


"Results from the first three years of study 
of the Mackenzie River fish resources have 
provided data for most species on length wave 
relationships, age and growth, food habits and 


sex ratios. Baseline data on fish contamination 





levels were obtained in 1971. The tagging 
program in 1972 and 1973 has provided much inf- 
ormation on migration routes and times. Fry 
traps have aided in determining movements of 

fry and juveniles. However, knowledge gaps 
eritl exist tn, life history detazls for adults 
and juveniles of several species. Spawning 
grounds located to date have been mainly limited 
to those within reasonable distances from base . | 


camps. The locations of other spawning areas 





in the headwaters of tributaries remain unknown. 


nursery areas, numbers of fish utilizing these 
streams in critical periods have not been 
established. Additional data must be collected 
on spawning habits and juvenile life histories 
if these critical stages are to be protected 


during pipeline construction." 


I'm going to skip a paragraph now. 


} 
| 
Although small streams are known to be important | 
"There is also a current lack of information 
on overwintering areas. Since pipeline con- 
struction activities will occur primarily 


during winter months, it is imperative that 


these gaps be filled prior to construction. ” 
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Now that's a large question 
and covers a large number of Species, but in general 
would you agree that for some species anyway that that 
appraisal of the knowledge gaps in general is correct? 

A For some species, yes. 

I'd say for instance ciscos and white fishes in some 
of the streams in the Mackenzie Valley we would like 
more information. 
Q Let's’ go into some of 
those species and I'll be referring to a volume from 
the Beaufort Sea project called: 
“Movements, distribution, population and 
food habits of fish in the western coastal 
Beaufort Sea.” 

Do you have that volume, sir? 

A No. 

Q This, L believe, is also 
entitled: 

"Interim Report on Beaufort Sea project Study 
B-1 (Western), December, 1974." 
At page 5 of this report -- 

A i havent got “it. -Go 
ahead. 

Q ALD. £lgne,. Lt "Ss progan.y 
easier for the Commission if I do read it, in any 
event, Under the heading: 

"Current state of knowledge," 
item 3, the following things are said about a number 


of species, and I'11l go through then. 
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al T begin with, least cisco, and at the bottom of the 
2 page a paragraph reads: 
3 "Due to the increasing abundance of least 
4 cisco towards the Mackenzie River, it has | 
5 been suggested that they constitute a segment 
6 | of the Mackenzie spawning stock (Mann, 1974, 
| Craig sPpMann ,-Lov4ye" | 
8 | It doesn't seem to get beyond the suggestion level | 
3 and would you agree that with regard to that -- 
10 
Pu 
eZ 
13 
14 
15 | | 
16 | 
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A Yes, let me point out that 


Mann and Craig are both employees of my company and that 


we have studied least cisco. There is another 
discussion of the distribution of these things along 
shel Beautort: Seacodsti Gai taxcthing ‘called, ‘by P. Craig 
and myself,a paper that was delivered at a symposium 
in Alaska this summer which summarizes the information 
on these species and many of those other anadromous 


sea-going species that are distributed across the 


Beaufort Sea. Our feeling now is that the least cisco 


that are found along the Beaufort Sea coast in the yukon] 


do originate in the Mackenzie drainage, move west along 
the coast during the course of the summer. 


However, they don't move as 


extensively as the Arctic cisco because there are certai 


portions of the Beaufort Sea coast where we simply 
do not get least Cisco. If we’ go far enough west-- 


Q And I know as a scientist 


Sf ih} 


you pick your words very carefully when you say we feel. 
you are in an area where you have some data but where you 
aren't at the position where you can es avis how SEP we 
/ ebook Would that be fair to say? 

A Well, it depends on what 
you mean. We know that there are no least anadromous 
populations, least cisco spawning in’ any of the 
streams that we have investigated across the Beaufort 
Sea coast, with the exception of a few land-locked 


populations. So, they are not Spawning in the Firth 


River, the Malcolm or the Babbage or any of the streams 
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Cross-Exam by Bayly 


on the Alaskan side including the Sagavanirtok River. 


It has never been demonstrated that that species occurs 





in any of these as anadromous populations returning to 
spawn. They are found in the Colville aices in Alaska, 
which is the largest drainage in the North Slope in 
Alaska and they are found in the Mackenzie. We are 


very certain that the fish that we take along the coast 


come from one or the other of those two locations 
because they seem to have limited dispersal along the 
Beaufort Sea coast during the summer. 

We feel that those that are 


taken along the North Slope of the Yukon almost certain 


i 
originate in the Mackenzie drainage. 
GO SALT Signe. | 
A As far as their spawning | 
over wintering areas goes. | 
O- "ALL Prcne,”~ Hae Chey steace | 
of knowledge on this increased from what is reported on 
page 6 again from, Mann 1974" | and Stein and others 
19732? Quoting from the first paragraph, "The locations 
and frequencies of spawning have not been determined 


for Mackenzie River least cisco". Is that’ stir” the 


state of knowledge? 
A To my knowledge that's true 
Q And down at the next para- 
graph the following statement again from" Mann 1974" 
and from McFale and Lindsay 1970, "Fry natch gi che 
spring but unfortunately very little is known of their 


distribution movements or feeding habits". 
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A Is that a question? 

QO I am asking you if that's 
true? If that is the state of knowledge at the present 
with regard to fry hatch, distribution? | 

A That's generally true as 
far as the anadromous species, the anadromous popu- 
lations go. 

Q Right. Now let's move on 
to Arctic cisco and I am trying to confine my remarks 
to fish that are very probably the most important 
species for domestic fisheries in the area concern of 
my client. 

Now at page 7 of this report 
under 3.2, first paragraph, second sentence," (Craig 
and Manh1974) have suggested that these fish belong to 
the Mackenzie River spawning stocks and upstream dis- 
tribution in the major rivers of their study area, eg. 
Babbage River, rarely .exceed one kilometre", and this was 
what you were referring to-- 

A What was that about one 
kilometre? I missed that. 

Q Rarely exceededone kilometre. 

A What did? 

Q Let me read the sentence 
again. "(Craig and Man 1974) have suggested that these 
fish belong to the Mackenzie River spawning stocks and 
upstream distribution in the major rivers of their 
study area, eg. Babbage River, rarely . one 


kilometre". 
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+ A Right. 

3 | Q And is that the state of | 

4 knowledge at the present on the distribution? We are 

>| at the stage where we have in this report the word that 
6 they have suggested? 

| Situation 

7 | A Well the same / is true 

8 with the Arctic cisco. We know of no Arctic cisco 

9 populations spawning in any of the streams that we have 
10 examined, some of them in considerable detail between 
11 the Mackenzie River and the Colville River. 
12 | We know that there is a spawnin 
13 | population in the Colville River and we know, that there 
14 are spawning populations in the Mackenzie. But no one 
TSI has ever demonstrated that they existed any point in 
16 between, except that they do make short excursions up- 
17 stream like the Babbage, during summer to feed, but 
18 presumably move back downstream and move back over to 
19 the Mackenzie to over-winter. 
20 Q All right. And this is | 
21 reported by Craig and Man again in the next paragraph 
ee 1974 and I invite you to agree with this statement that, 
23 "The spawning habits of this species are poorly under- 
24 stood. Sexual development in females approach completio 
25 | as early as mid-July and upstream spawning migrations 
26) in the Mackenzie River occur from July to September 
af inclusive”. | 
28 | Ay Fes, 
29 Q And the report goes on to sajy, 

eS "Although McFale and Lindsay 1970, have reported that 
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| Cross-Exam by Bayly | 
1 
2 spawning occurs over gravel in fast water sections | 
3 of streams. Actual periods and locations of spawning 
4 are net known for Arcticwciseo in “the Mackenzie River”. 
5 Has the state of the knowledge since that 1970 
"hi report changed? 
7 AP PThals rignc, “yes. | 
3 Q But that is the state of 
3 knowledge at present? 
10 A That is the state of know- 
11 ledge at present, yes. 
12 Q And at page eight of that 
V3 Feport, ““Intermation “on the distribution movements and 
14 feeding habits of fry and juvenile is lacking . Bike has 
15 been speculated that fry are washed downstream to the 
16 delta",bracket "s" in brackets assuming there is more | 
17 | than one delta, "during the spring flood, Craig and Hen 
18 1974". Is that the assumption that is still made. | 
19 A Well in that instance™we 
29 have been picking up ciscos in the delta “during the 
21 course of our cross-delta studies, juvenile ciscos and 
22 I think some young of the year. As lI pointed out earlier 
23 those data are still being analyzed and I think hates 
24 essentially true. Of course, we are garnering more 
a information as we’go along. 
26 | QO - All’ Fight.°"So;*we have gor 
4 now past the stage of speculating because you have been 
24 able to pick up some of these things in crose-delta 
which 
“4 assessment work but that the report/will perhaps be 


“0 able to analyze this official data will be available at 
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1 

2 a later stage and perhaps before this Inquiry-- 

3 A For the delta area, yes. 
4 Q For the delta. — Now 
5 I am going to mention that Arctic char is referred to 
6 


in this chapter but not go through that because 
we have gone through a lot on Arctic char and I would 
suggest that your knowledge of Arctic char is at a 
higher dievel than it is of a lot of other rush in the 
area that you studied? 

A Yes. 

Q That doesn't mean that you 
may not want to do more work on them but it's certainly 
one of the intensive areas of study that you have 
carried out? 


A Yes. 


Q Now, the Inconnu which is 
referred to at page 11 under 3.4, last paragraph, 
"Tittle information is available regarding the spawning 
habits of Inconnu. The young presumably emerge in the 
spring and may be carried in the spring flood to the 
lower reaches of rivers or into brackish water", Stein 

state of 
and others 1973. Now has the/knowledge on Inconnu with 
regard: to Foon He habits been added to since that 
statement made by Stein and others? 

A Not as far as spawning habits 


goes. Again, we may have picked up young Inconnu in 


the delta. 


Q So, we may find that there 
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available about the spawning habits of this species in the 
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help increase the body of knowledge on that species. 


Pet Mes < 





Q Humpback white fish, page 
12, 3.5, second paragraph, "The humpback white fish 
is known to enter brackish waters", McFale and Lindsay 


19570-; “Scott “and 4eréssimiah O73: MLEtele. Aintormatwen! 1s | 


coastal areas. However, it is believed that an upstream| 





spawning migration occurs in mid-Autumn",{McFale and 
Linsay}. Is that the state of knowledge with regard 
to ‘the’ spawning ‘habits of ‘this species “at present? 

A Abtdon't Know jwhat=>oe The 
situation is this, that there is more information than 
that on the upstream migration, timing» of upstream 
migration of that particular species. 


Q So it has been pinned down 





to something--? 

BAB Yes: 

Q --in terms of periods of 
various months rather than mid-Autumn? 

A We have further data as a 


result of our own cross-delta studies as to the timing 





of the upstream migration of that particular “species. 


And incidentally I should point, out all of the .wreceadrm 


species. 


-Q Would you say that last lind 


again. 


RK CALLbSe£ the preceding species, 


the ciscos and inconnus. 


Big 
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the smaller drainages entering the Mackenzie River. 


; 
2 | Q But with regard to the 
" spawning habits, that is still the state of knowledge, 
4 | that little information is available regarding the 
5 spawning habits of these fish, the dtisvack whee fish? 
6 | A TI suspect that reas are 
+ | further data available of spawning populations which 
3 frequent lakes in the vicinity of the pipeline route. 
n Op WESe. May. Ti point Out 215 
10 | this volume, Mr. Commissioner and _ invite 
ny Dr. McCart to agree with me that in, on page III under 
12) acknowledgements, in the second paragraph, "DrJD.N. 
13 | Gallup , University of Alberta, analyzed the April 
14 | survey water samples Dr. P. McCart of Aquatic Environments 
15 | Ltd. provided valuable assistance in a literature Steal 
TG | and in comparing techniques on the aging of otoliths 
17 | which I believe are the ear mechanism of the fish. 
18 Correct? 
19 A. “That's sight, ves. 
20 Q So, you participated in the 
23) literature research for this group. ..Is that correct? 
22 | A. J suppose 1 did, 1h vou 
OA, say so. ae 
24 | . o ./ certainly thank vou, for 
5 | 1 teeny event. 
26 | A I think I had better make 
2a a point here. You see we had a de facto agreement with 
28 | the Federal Government Fisheries Service but we would 
2 concentrate our activities on the North Slope and on | 
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And if you look at the sources 
of information on the Peel and the Arctic Red and the 
Mackenzie River itself, and most of the work up until 
this summer was done on the Mackenzie Delta, these are 
done by the Federal Fisheries Service and they have put 
in many years of work on all of these species. 

Now, thesditfiiculty 1s,por 
course fibhat hit is-very difficult to get information on 
some of them. You can't see them up there spawning and 
the spawning grounds, we suspect, are considerably. up- 
stream of any pipeline crossing. 

We had not concentrated on 
larger streams to begin with except for our recent work 
in the Mackenzie Delta. 

Ow "Al ear nts. 

Aw ‘Andfoum concerniclsiwith 
the Arctic char and the species that inhabit the North 
Slope and we certainly know a considerable amount about 
all of those species as they occur, both in near shore 
areas and in streams across the North Slope. 

= And where they occur in the 
smaller drainages, tributary to the Mackenzie, but we 
have not in fact looked at them in the Peel and the 


Arctic Red and the Mackenzie River. 
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Q I'm in no way aiming this 
BSHCU1 Ei ciemeats anyone; . DrxeMcCart., «lim, trying).to,find 
out the state of knowledge on various fish and whoever'|s 
responsibility it is, I think it's useful to bring this | 
out and I don't mean to suggest by this line of 
cross-examination that I'm in any way critical of your 
work. I just wanted to find the areas in which you 
concentrated and the state of knowledge with regard to 
eotheradash) that are certainly important to people that 
I represent. 

A Oni np. cand 1. would lakes £5 
also make the point that we have looked at these fish 
as; theysoccur-dn the vicinity of, crossings, particularly 
through the delta. We know when they pass by. We have 
some information on the possibility that they might | 
Spawn in those area, but it's true we haven't looked 40 
miles upstream to see exactly where their spawning 
grounds are. 

Q Vess 

A Unless it's apparent that 
there may be a spawning ground in the yuCL HE by OF 
particularly downstream of it. 

Q Wehl, af. we..can then get 
back to the old humpback whitefish, because it illustr- 
ates one of the other gaps that maybe,» may exist, and 
that is with regard to the whole aquatic ecosystem on 
which they depend, and:there's a paragraph on page 
V3 sof th is--report,.outlining s«theix feeding habits. 

The paragraph reads: 


"This species is usually a bottom feeder, but 
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may also feed on planktin (McPhail & Lindsay, 1970 , 
Scotus -Crossman , 1973) )°The®* diet 6f adults’ varies 
£romePegvonsto region but consists mainly of 
mollusks , anthropods, aquatic insect larvae,. and 
occasionally small fish and eggs (McPhail & Lindsay, 
YOVOPFISCOLE? 61 CYG6ssman fOl97 3)" 


Is that,to your knowledge, the 


State of knowledge about the feeding habits of the 





humpback whitefish? 

A Well, humpback whitefish 
is also called the lake whitefish and it's the whitefish 
and iti is distributed throughout -the"“cold water lakes 
throughout North America, and there's an enormous 
amount of information available on humpback whitefish. 

Q AVI ‘wi ghbycwekl *ler's 
get more specific then. Is the state of knowledge on 


what they actually feed on inthe Mackenzie Delta area, 





the North Slope either east or west of the Mackenzie, 
and the rivers that they inhabit when they have complete 
or during their migrations, have these been studied to 
an extent which would tell us what they feed on and 
depend on? 

A Well, you see, the 
AVSireuley with f£oédthabit studies in Fishes is that 
you find that the fish eat whatever is available to them 
Aloft “thése Arctié "species Yvareé very “resilient. “If there 
are no MolluskS to be eaten, they'll eat anthropods, and 
if there are neither of those they'll eat plankton, and 
if there are neither of those they'll eat surface 


insects. So I'm not too concerned about the fact that 
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i we dont know what they happen to eat in any particular 
| circumstances because they're going to eat whatever is 
ay available to them. 
4 | Q I can understand them 
: eating everything that is available to them. Would 
6] you agree with me, though, that it's important to 
7) know what range of things they eat because there are 
8 various downstream effects, for example, caused by 
9 Siltatinn on a variety of things they eat, they may 
10 find they're in great competition with other species 
id. for what's available. 
12 A hethinkndt ised -veny 
13 complicated subject and I'm not sure that a lot of 
14 food habit studies are very informative. 
13 Q Well, I accept that it's 
16 ; a conphicated subject; DrivMeCart, and you may just 
17 | be telling me that there is no simple answer to this. 
18 All I'm asking is if the entire system of things that 
12 are eating and eaten are inter-dependent to such an 
29 extent that we could end up with a situation like the 
2k one that Mr. Bell outlined to us, where we might never 
Ze know what caused -- 
Zo A Well, certainly if the 
24\| ecoysystem is changed, the habitat is changed in some 


25 way so that it affects the integrity of the ecosystem 


26|| ain which the fish are living)in affecting food avail- 





27 ability of various food organisms. This is certainly 
28 going to affect the fish. 
29 Q Dm just coming.in at the 


30 back door then of what you answered to Mr. Bell, that 
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if you were the man sitting to try and determine the 
cause of a drop in population, you would have a diffi- 
cult time because of these types of problems. 

A I would say that one of 
-- it's much more important to know something about 
population size than to know what the food habits 
happen to be. 

Q AVL thighuas 

A Inévdentally }cvetame go 
back®again’ I am’not°certain that there isn"t ancawful 
lot of information about what humpback whitefish are 
eating in let's say the Richards Island area, the 
delta and in the channels. Certainly we have that 
kind of data for this summer, and I suspect if we 
look at other studies we'll find that there is also 


data available in other studies. 


Q And that would be coming 
Sucsin’ yur eross=délta‘== 

A Gur.datauwall yeyes: 

Q Beg pardon? 

A Our datatwill, yes 

Q Yes. 

A And an analysis possibly 


of whatever else is available. 


Q Yes ,kyou don’t doethis 
in a vacuum, if somebody else has already done some 
of the work, you assess it and if it's useful you 


refer to it.. ‘Correct? 


A Yes. 


Q Now, almost the identical 
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1 types of things are said about the broad whitefish, so 
- Wout ,go,into that, but again: that's another of the 
Species which local people use both for themselves and 
for their domestic animds. 


A And other species for 








which we are currently generating some data. 
7 I Q Yes. Now, you stated tha 


the main important thing to do with regard to these 











| various fish that are more difficult to study, and 

10) therefore the level of knowledge is not as high on, 

| is to find out what the populations really are, and 

24 | would you say that that is a knowledge gap that youtd 
13 | like to see filled? 

14 | A No, no. I was talking 

5 about, if you want to establish damages, O.K., you have 
16 to know what size a Ropulee an was. If you want to 

17 protect the fishery, you've got to assure yourself | 
18 that there aren't critical areas in the vicinity of you 
S pipeline crossing, so that we confine ourselves to some 
29 extent to the vicinity of the pipeline crossing, | 
21 particularly areas downstream. Is there evidence 
22 that humpback whitefish or Arctic cisco are spawning 
23 downstream of the pipeline, are they migrating through 
24 a channel which might be affected by the pipeline, if 
25 so atwhat time? It's true I don't know where the 
26, Arctic cisco are spawning in the Mackenzie system, 
27 and neither does anybody else, and some people have 
28 spent an enormous amount of money studying the ee 
29 system searching for these things. 

30 Q Well, what -- 
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en A I have to assure myself 

2 that it isn't in the vicinity of the Pipeline in an 

3 area where they might be affected. If they are 400 

4 miles away during a spawning period, it's of: very little 
5 concern to me. If they're migrating through the area 

‘ in which the pipeline is located at a time when pipeline! 
” associated activity might be taking place, then I am 

8 concerned. But I am not worried about where inconnus 

| Spawn, I can tell you that inconnu have probably the 
10 most stringent spawning requirements of any species, 
a that they spawn in very localized areas ,in relatively 
L2 large rubble and things like this. This is what has been 
13 | shown in Alaska, for instance, and it would appear 
14 | to be very few of these areas like this anywhere in 
15 | tHesvVicinity of the pipeline. | 
16 Q Well, cou¢d we then | 
17 characterize what you do is not to find out where the 

18 Spawning areas are of the ciscos but to try and determine 
19 Where they aren't? For the purpose of -- 
20 A I want to know whether Seeee 
21 are critical areas for ciscos in the vicinity of the 

22 pipeline. 

23 Q All right. Now, without 

24 om 

25 A IncicGently, I do know where 
261 some ciscos spawn. They spawn in Trout Lake. 

27 (0) Yes. 

28 A And we had a shot of Trout 
a Lake yesterday in the movie. 

30 | Q Now I can appreciate that 
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i you know where some of them spawn and that you say, 
2| "Well,.those don"t matter because they are a long 
3 way away." 
4 Now, is it difficult £6 
5 assess not only where they spawn,but how significant 
6 | pre-spawning activities are with regard to some 
7 species because the spawning habits aren't properly 
8 =p 
9 A You mean the Dehamioues 
10 0 i don"t. mean the actual =-- 
ll A Migratory behaviour in 
413 getting to the spawning grounds? 
13 Q You are assessing that? 
14 A Les. 
15 Q ALY right. 
té A We will have a fairly 
17 reasonable idea from our own and other people's work 
18 as to when they might pass through channels injthe 
19 Mackenzie River on their way to spawning grounds. 
20 Q How wide a corridor do 
pal you study to determine to your own satisfaction whether 
oe) you have a pipeline crossing, for example, in an area 
oe that may be a spawning area? 
24 A Well, that Kind of 
we depends on the situation, the species we're looking at 
56 | In some cases we've moved as far as 60 miles away from | 
yy, the pipeline to find out where critical areas might = 
28 Q And with those species 
29 on which you have a hard time finding them because 


30 the water is turbid, it's very difficult to track their 
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movements or the time of their movements, is that | 
Corrects 

A Well, Db *s Rot ails 1oulc 
to track the timing of their movements because they're 
very susceptible to gill-net capture. You can't see 
them but they can see your gill-net. But we have a 
pretty good idea when they're moving through these 


areas. Now let me point out that that 1S true for the 





upstream migration of the spawning grounds, but the 
business of trying to find out when the young move 
downstream is infinitely more difficult. 

Q Sure, anything that 
will go through your gill-nets, you won't find. They 
can't gee you and you can’t see them. 

A They move down during 
spring food, you see that has a protective function 


among other things, and they are very tiny, and Enose 





-- the timing of the downstream movements is unknown. 


As a matter of fact, we've had great difficulty finding 





eut and getting this kind of information for Arctic 
char when they move to sea. 

Q You have the one advantag 
thre that when you fly over in an airplane in sa 
clear water river you can see some of these. 

A No, we don't have that 
advantage, because they like everything else, they move 

that are 
downstream,the young /going to sea for the first time 
are moving downstream in turbid waters. This is what 


makes it difficult. There is the advantage, however, 


that they are much larger because they don't go down 
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stream as fry; they go downstream at age 3 to 6, or 
something of this nature when they're considerably 
larger. 

Q With regard to fish 
counts, do you use local people's success or lack of 
success at various spots in fisheries to help you 
determine whether or not there are significantly large 
populations to concern yourself with? 

A Only in the sense that 
normally people fish where there are regular supplies 
of fish at certain times of the year. 

Q Sov that localizes 2h to 
avcertaintéxtent “and do*you"take counts of the catch 


that they make inyour assessment? 
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2 A We have only done that 

5 at Banter Island. It's the only place we have carried | 
4 out a study of that kind. 

5 Q There are neree signifi- 
6 cant fish areas though, you would agree? 

7 A Yes. 

8 Q Now, I would like to take 
9 Mr. Bell's example out of the adversary process that 

10 he did and suggest that we may not be faced with people 
rag Beta ae us money for fish that have been ose tue 
i2 people Be atig (ie it possible to pooh aae the tush thet 
ie for some reason have ten eer ee it's related 
14 to the pipeline or not and have you done studies to 

15 determine whether or not you can successfully restock 

16 some areas or restock some populations, if for some 

17 reason, either related or not related to the pipeline 


they start to dwindle. 

A We haven't done specific 
studies, no, but I think there is an abundant literature 
on the subject and for some species it's probably quite 
easy to restore a population which may have been 
destroyed and other species, it is probably extremely 
difficult. 

Q And is it easier for, 
to replace species in general and maybe there is no 
general answer, species that go tO geq - and species 
that don't or vice-versa? 

A I would say it's probably 


‘easier to replace populations in lakes where you have 
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1 . : 
a resident population as opposed to anadromonous 
2 
populations, yes. 
3 
Q Right. So char and 
4 
grayling and some of the whitefish and the cisco might 
5 ; ve 4 : 
be quite difficult in that they travel. 
6 
A Grayling don't normally 
7 
go to sea. They are very intolerant of saline condi- 
8 ; 
tions. 
9 
Q Yes, they do travel 
10 
about in the streams, though. 
i 
A Oh yes. They migrate 
12 
a considerable distances in streams. 
13 
Q Right. I said travelling 
14 
because you had said that lakes are easier to stock 
Ls 
than areas where fish move about. 
16 
Now, in order to find 
17 
out whether you could do that sort of restocking if it 
18 
became necessary or not necessarily you,but that it 
19 
could be done. May I suggest that you would have to 
20 
know more about the life history, life cycle of the 
a } 
various species: or species that you are concerned with. 
22 
A Well, it depends on 
22 : ; ; 
which species. I mean, if we were concerned with 
24 
restocking with Arctic char, we know enough about the 
25 
life cycle to know where to go to get the eggs and 
26 
when. I'm sure that we know that we have that kind 
a7 ; 
of information for grayling for most of the areas. 
28 
@) Right. What about 
29 


cisco? 
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A Well, we have a pretty 


good idea when cisco are migrating upstream to the 





Spawning grounds and it seems to me that it's possible 
to intercept some of these fish and use them. 

Q Right. Is that -- 

A As sources of eggs or 


whatever, but I really, honestly, let me tell you, 





that I don't think that there is very much hope of 
restoring a decimated cisco population using fish 
cultural techniques. 

Q Would you say that they 
are less resilient? 

A I would say they are 
far more difficult to deal with because,in hatcheries, 
their success with propogation of whitefish in 
general and of which ciscos are a member of that 
family has not been terribly successful in the past. 


Q And with regard to 





inconnu, it sounds as though they need particular 
conditions. Have attempts been made to your knowledge 
to reproduce that species in captivity? 

A Not to my knowledge, no. 
The obvious approach is to avoid doing any significant 
damage to populations rather than attempting to depend 
on restitution using fish cultural techniques of one 
kind or another. 

Q Certainly, I think we 
can all appreciate that. I'm only suggesting that 


these are other things that may have to be considered 
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not necessarily in pipeline related activities but 
in general man related or natural disaster related 
activities if there is an important local fishery that 
somebody wants to revitalize. You would agree with 
that? 

A Yes. 

Q Now, YOthave outlined 


that you and the government agreed that the areas of 


study should be divided basically. This may be an 


over-simplification but that you,would,. concentrate your 


efforts on the North Slope and they would concentrate 
their efforts on the drainages into the Mackenzie 
feasaee 

A No, no. I -- the point 
IT was making is that the government is concerned about 
over-sampling populations and they have a general 
policy of apportioning the areas in which people are 
doing work. You don't want five different groups 
going into the same stream and each sampling fish for 
their own purposes and that in general, we confined 
our attentions to the smaller tributaries of the 
Mackenzie River and the North Slope drainages along 
the Beaufort Sea Coast. 

Q And was this on direc- 
tions from the department of the federal government? 

‘A This was kind of a 
general agreement that we had. 

Q Yes, and this was to 


protect from over-sampling largely, was i=? 
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Cross-Exam by Bayly 

A That's right. A large 
part. 

QO Well, would that be the 
way you would have suggested that it be done or would 
you have preferred to have done surveys in wider areas 
and I appreciate that you can't study every stream 
because the impact of studying it may be to destroy 
it as a fishery or destroy the fish population but 
given that as a constraint on this type of activity 
would you have preferred to study populations over a 
wider area? 

A Well, that's still a 

only 
pretty considerable area. It/leaves out the Mackenzie 
itself and some of its larger tributaries. No, I 
felt that that was the appropriate way to pursue this 
thing. We would concentrate our efforts in certain 
areas and they would concentrate their efforts in 
others. 

Q Yes. 

A Now, on any permit we 
get, they are also additional exclusions because they 
also look at small streams, Oscar Creek, three day 
lake drainage which we did not go into and we were 
excluded from them. Fish River, Big Fish River, sorry, 
was another one. Fish Creek was another one. 

“QO And these are areas 
where you depend on their data and their sampling to 
assess the possible impact? 


A That's right. Yes. 
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1 Cross-Exam by Bayly 

2 Q And with regards to 

3 the species, would I be correct if my assessment of 

4 your work was to concentrate on Arctic char and 

a grayling perhaps because they were predominant in 

6 the area in which you studied? 

7 A It happens they 

8 happen to be the predominant species in the areas in 

9 which we concentrated our efforts. 

10 Q Are they also by and 

ll large more resilient species than some of the minority 
12 populations in the area that you have studied? 
13 A Well, you know, I 
14 reePhy don't think that we can talk about resilient 
bts species, more and less resilient. 
16 Q Dr. McCart, you have in 
17 your evidence throughout your cross-examination talked 
18 about certain fish species as being extremely 
19 resilient? The Arctic char being one of them 
20 A Well, £ didn't. J 
ol think I said that Arctic species in general are 
22 resilient. 

24 Q So you would feel that 
24 that applies to all the species that are in the area 
25 | of the Mackenzie and the North Slope? 

26 A Yes.  L. think there 16 3 
ae | difficulty here in niet some people have said okay, we 
28] can order various species in order of their sensitivity 
PAS that these are sensitive species and these are less 


30 sensitive species and these are very tolerant species. 
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Banfield, Gunn, 
Hemstock, McCart 

1 Cross-Exam by Bayly 

5 L gon’ t. dike ithac 

3 approach but if we're talking about resilience, all 

4 of these species have to be fairly resilient. | 
. Otherwise they wouldn't be able to survive e a climate 
6 as changeable as or a regime as changeable as the 

7 One in the Arctic. 

93 Q All BAGht... So what 

9 you have said about ciscos being difficult to handle 

10 has nothing to do with resilience in the natural 

ee habitat that they occupy. What it really means is that 
12 they are harder to study because when you take them 
ne out of water they don't survive as well as some of the 
14 other species that are available. 

135 A Yes, but that doesn't 

16 | relate necessarily to their sensitivity as a natural | 
17 population where they are not being pulled out of the | 


18 water, handled, tagged and thrown back ‘Tie 

19 Q All yvight. I appreciate 
20 that distinction. 

aa So you have chosen 

43 two species which respond well to the kind of work that 


se you did? 


4 A No, I chose the species 
a5 that were commonest in the -- If you are looking at 
26 small tributaries of the Mackenzie River, you'll find 
ay that the commonest species in there ig the Arctic 


28 grayling and if you're looking at the North Slope, you 
29 will find that the two commonest species there are the 


30 Arctic char and the grayling. 
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1 Cross-Exam by Bayly 

Z Now, we have done 

3 studies on the pond smelt. We have done studies on 

4 leak cisco. We have done studies on Arctic cisco. We 
5 have done studies on slimy sculpins . We have done 

6 studies on four-horn sculpins. We have done studies 
qi on very wide range of species. 

8 QO Right and studies that 
2 are still going on like the one that Mr. Scag 

10 A Studies that are still 
1 going on. We have odelets and weights and lengths 
12 for all sorts of species that we haven't gotten around 
13 to reporting yet because they are minor species,in 
14 the sense that there are not very many of them and 

15 because they ae only two inches long or something of 
16 this sort and don't enter domestic fisheries. 

a7 We have these data on 


18 file -- wads of it. 


19 Q All right. Well if -- 
20 A It's not as if we only 
21 did studies on those two species. 

22 Q Oh, I understand that. 
23 Is that a priority though of whether they are important 
24 for domestic fisheries or are you just as interested 
25 | in the example we had a week ago, the stickleback 

26 which is important for loons but which people perhaps 
27 don't eat very much? 

28 A As far as I know we're 
29 the only people that have ever done a life history 


4 study ON nine spined sticklebacks in the vicinity of 
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Banfield, Gunn, 
Hemstock, McCart 
Cross-Exam by Bayly 


the,on the North Coast in the vicinity of the pipeline. 


Certainly we're interested in them. 

Q Yes. 

A Because of course they 
form food for other species which are more readily 
Wer LIZioLe oy “men. 

Q Yes and that would be 
true too of the invertebrate as well as the smaller 
sized fish. 


A Yes. 
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Banfield,Gunn,Hemstock ,McCart 
Cross-Exam by Bayly 

Q Your studies upon 
invertebrates, they are found in Volume 15 of the 
Biological Report series, Chapter 4, called, 

"Effects of disturbance on the benthic 

fauna of small streams in the vicinity of 


Norman Wells, Northwest Territories." 
Is that correct? 
Tat sAparevor tn 


A 
Q Yess 
A A amall part. 
Q Would you say that you 
did more research on the fish than on the invertebrates? 
A To a some extent, ‘yes, 
but let me point out that is not the only information we 


have on benthic invertebrates. If you look at our 


stream catalogues you will find that for most streams 





we have examined four or five samples of benthic | 
| 


invertebrates. We have literally thousands and chenie anes 


of samples which have been analyzed for streams related 
to this pipeline here. There's a paper, Craig & McCart 
on stream classification which includes further infor- 
mation on benthic invertebrates. We have conducted a 
study along the Iniand Gas Pipeline route as the pipeline 
was being put in place, which includes quite detailed 
analysis of benthic invertebrate populations and what 
happened to them as a result of the pipeline crossing. 
Q So you've got information 
on some of the downstream or all of the downstream 
Siltation effects which you could predict for benthic 


invertebrates. 
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Cross-Exam by Bayly 


Is that how we can interpret -- 

A I have information on wha 
happens when you cross a stream with a pipeline. I 
should point out also that throughout Alberta we 
took samfes at pipeline crossings of various 
pipelines in Alberta and looked at the benthic inverte- 
brate populations upstream and downstream of the 
crossings which had been made yes, sometime in the 
past, so we can do that kind of comparison also. 

Q All right. Well, we have 
in other chapters in Volume 15 I thinka«igcis 
chapter, the one that covers the North Coast and the 
char overwintering populations, etc., definitions in 
diagrams and in the text of critical areas for Arctic 
char. 

A Less 


Q Now, have you done that 





kind of work for any of the invertebrates? Have you 
told the company, for example, "You must stay away 
from this area because this is an important hatchery 
for stone flies." 

A Well, benthic invertebrates 
don't operate in that way. Linde wvervedui trent t to 
identify a critical area for stone flies. The point is, 

I think, that the pipeline crossing in most streams 
takes place near the bottom end of the stream, and that 
if you do in fact cause some short-term decimation in 
the stone fly populations immediately downstream they 


will be replenished in very short order by stone flies 





drifting down from the upstream areas. 
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Cross-Exam by Bayly 


Q So the closer you are to 


the mouth of the stream, the less potential area for 


invertebrates you have to worry about damaging. | 
A That’ sxvighty yesx | 
@) And is that a general 
statement that we can apply to other invertebrates, 
apart) strom the*stone® Ely,)i because <= 
A For stream benthic 
invertebrates, that would be generally true. But if you 
— formrinstance'to drop ‘a toxlewchemical) imithe 
very headwaters of a stream you might decimate an 
entire population. It would be some time before the 
population might be re-constituted by winged individuals 


coming in from adjacent areas. But if this were to 


occur during the lower portion tof the stream, at the 


rate at which the population would be re-constituted 
would be much more rapid simply because of drift from 


upstream areas. 


Q Well, having said that, 
Dr.McCart, you'd agree with me if I were to suggest 
that it isn't just the streams, but especially on the 
North Slope of the Yukon with regard to the pipeline 
routing, the coast itself is an important feeding 
ground for a large number of the fish, especially the 
ones that come out of the Mackenzie and do their summer 
feeding in the pools, the lagoons behind the point 
bars, etc. 


| 
A Yes, I would agree with 


that. 


Q So it may be, and perhaps 
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you can tell me if you feel that these are areas 
in which some potential damage could be done to inver- 
tebrates that these fish depend on? 

A It's possible, yes, and 
of course we've been doing -- we've spent two years 
looking at sites and among other things, looking at 
benthic invertebrate populations. One is in the vicinity 
of Nunaluk Spit where we did a study in 1974 which 
includedboth benthic invertebrates and plankton popula- 
tions, and we have carried out another similar study 
at Barter Island this summer. 

Q Now one of the things 


that has me a bit confused with regard to terminology 


is, you said for example you did a study. 
A Yes. 
os And I'd ask... you to 





define that term as it relates: )to,\study,count ,«survey, 
and experi ment. These are all scientific terms and 
I think if we know what those four terms mean., for | 
example, we can sort out when you say, "I dida 
study," what that means in those scientific terms. 

CA Well, some studies are 
experimental in nature and include experiments which 
may be Poiacea to observations in the field)which might 
include surveys. They're all very much overlapping 
terms. When I say "We did a study," I meant we spent 
a considerable amount of time trying to analyze the 
situation, as opposed to simply go in for a one-day 
look around. That would not be a study, in my terminology. 


Q All right, when you go 
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3 


onea study like this, and let's refer to this one 

that you did on benthic invertebrates near Nunaluk Spit 
A Yes. 
Q ==(COlmLd vou “tel Ais; qe 


BeLeriy “the sort ‘of things that you do so tha weil have 





an idea of what you mean by "assessing the situation"? 
A Well, the study that we 
did at Nunaluk Spit is reported in one of the recent 
volumes of the Biological Report series, about 200 
pages in length. What we did was go in in the spring, 
we captured fish, benthic invertebrates, plankton, and 
I suspect we did a small amount of phyto plankton 
ree during the entire ice free season and carried 
it on until approximately October when we terminated 
tha particular study. 


Q So that gave you an 


| 
idea of the propogation of the various invertebrates 
in the area, of the algael bloom, of the -- 
A We did not do a great 
deal of algo work. 
Q All eens and the use 
that the fish put to the various food sources available. 
A Yes, it included quite 
a detailed analysis of food habits, it also included 
a considerable amount of information on the migrations 
of various species along the coast. These are, during 
summer they migrate coastwise, so we have a considerabl 


amount of information on the relative abundance of 


various species at different catch per unit of effort 
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data as a matter of fact, at various times of the oe 
Q So when you do a study 
like this and you come back to Northern Engineering 
Services with the results, I'm asauming that you make | 
recommendations based on that. You say, Don worry 
about it, I don't think you can harm it, whatever you 
do," or “Here are the critical problems that methanol 
spill or siltation, that gravel borrow or whatever,may 
be really important probems that you're going to have 
xe) avoid." Is that how you do it? 
A That is right, we have 
to lave baseline data. There are no other data available 
for the behaviour ne patterns in populations 
of near-shore benthic invertebrates for the coast, we 
have to generate our own. These are the baseline data 


which assist us in understanding what's happening there, 


and we will use this as a basis for making recommenda- 





tions for mitigative measures during the final design 
phase when wharf sites and so forth areythe final | 
disposition of these is decided. | 

Q So we won't have the 
benefit of those recommendations . They will go to the 
pipeline company and presumably the regulatory authorit 
after a permit is granted. 

A Well, I don't know what 
the chronology is. 

Q Well, you've mentioned 
the process of final design, and as I understand i oy 
and perhaps Mr. Marshall can correct me if I'm wrong, 


this is the process that occurs after a permit has been 
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granted to go ahead to your company. Am I correct 
in that, Mr. Marshall? 

MR. MARSHALL: I think there's 
been some indication of some work that's going on that 
could be categorized as final design, but I think 

you're 
essentially/99 44/190% accurate. 

MR. BAYLY: So after doing 
a study like this, it gives you some baseline data and 
yet it must also tell you that certain things have to 
be studied before you can make your recommendations, 


unless you feel in some areas that you can already 


make them, that you could tell us right here today, 


"T would recommend this; I think I have enough informa- 


tion to recommend that such-and-such be done." 

A Ina general way, yes, I 
could do that. 

QO All fight, So you ‘could 


make select recommendations perhaps based on that 


study at Nunaluk Spit that was carried out this summer? 


A They are exactly the 
sorts of recommendations and mitigative measures that 
were ,in a general way ,that were included in the appli- 
cation. "Don't sediment substrates. Don't spill 

toxic materials. Don't do this. Don't do that." 
So you have a benefit now that we didn’t have. 
You now have our information on what's going on at 
Nunaluk Spit. So that you're in a position to assess 


this yourself. 


Q All right, so what we 


would have to do then would be to go there ourselves 
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and pour a little methanol on to see what happened 
in order to find out if that was a predictable -- if 


that was an impact that we'd have to worry about. 
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} 
| 


A You can . go to the 
literature on a subject of methanol and determine from 
that what the effects of dumping methanol might be. 

Q All right. We can find 
out the qualitative effects. I would suggest that we 
can't find out the quantitative effects in a given area?! 


Would that be fair to say? 





A How did we get off on the 
methanol? I kind of missed a step here? 
MR. MARSHALL: I think we can 


agree with Mr. Bayly that yes, unless we do go out and 


spill the methanol at Nunaluk, that we are not going to 
know precisely what the consequences are going to be 


Of Spililing that methanol. 





But tt 2s probably the sore 
of experiment that we wouldn't want to carry out. 

Q I can understand the 
practicalities of that Mr. Commissioner. I am just 
asking Dr. McCart if he would agree with me that we 
can predict the kinds of impacts, we may not always be 
able to predict the extent of impact, no matter how many 
pages are in a baseline data report. 

A Sure. “It 1s true. Wevare 
trying to predict impact. There is no doubt about that. 
We are trying to assess the potential impact of the 


development. We don't know what the actual impact is 


the actual impact is going to be. We are trying to 


} 
| 
| | 
going to be. I don't think anybody pretends to know what 
| 
| 
assess what might happen, we are suggesting mitigative 


measures, but in order to know what the real impact of 
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the project was, we have to monitor various and sundry 
environmental perameters as the development is taking 
PiLace . 

OuUNATIVraghité.. 2480) «the guess 
experiment if I can call it that is the construction 
itself. It is what tests your theories and I don't mean 


to suggest that they are only theories, it also tests 





your baseline data which is arrived at in the most 

that you can, 
professional and capable fashion/jiven that you have 
been given as good a quality expert as you can find “ce 
do the various jobs that have to be done. But tt stall 
is that experiment? 

A. tephat™s eight tand ti eicre | 
that it is monitored properly so that any comparable | 
developement in the future, we will have a better | 
baseline for assessing what might happen. This is one | 
of the difficulties, I think, up until now is that | 
people haven't sufficiently monitored developments in 
ne Arcture: 

We have the example of the 
Dempster Highway for instance, a large scale developmen 
What do we know about it? What happened as a result 
of the construction of the Dempster Highway? 

THE COMMISSIONER: You have 
brought this matter up on a number of occasions Dr. 
McCart, the impact ea eset Ss a a re Highway so far as 
it has gone and the/peneseee Highway. There is an 


implied rebuke there to the Federal Government and it 


| 
may very well be quite justified. 
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Cross-Exam by Bayly 


In these studies so far carried 





out by the Federal Government, you felt they were : 
some but they had been classified as internal 
working documents so they had not been made available 
to you and your coleges who were advising Arctic Gas. | 
If they were, if you. were 
confident of the existence of some reports within the 


Department of Public Works or the Department of 





Environment or Indian Affairs and Northern Development, | 
| 
wherever they are. | 


If they were available to you; 


do you think they would be of substantial assistance 


to you in predicting the effect °M fish, the fishery 





throughout the North,of building a gas pipeline? | 
MR. MARSHALL: Sir, before Dr | 
McCart answers that I should mention that Dr. Fyles 
spoke to me and he said that he believes that these 
reports can be, or are now public and so he has asked 
that I check the list of reports that we would like to 


obtain to see if they haven't been included in these 


recent lists of government reports and ithas. indicated 


} 
that if we can't get them, can't find them on those | 
lists, we ought to speak to him about it. So, I EHoment 
in fairness to Dr. Fyles, I should just mention that. ' 


MR. BAYLY: This informal 
swapping is working already Mr. Commissioner. 


THE COMMISSIONER: Well that's 
fine. We are all aware of the uses of Dr. Fyles in this' 


inquiry. Leaving that aside. for a moment it looks as if 
| 
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Cross-Exam by Bayly 





we will be getting these things. 

A I, incidentally 
was thinking of the section of the Dempster Highway 
to the west of the Mackenzie River. Now, there is some 
information available of that section which would 


probably be incorporated,  1N@large’ part as part of 





the Mackenzie Highway, east of the Mackenzie River. 
But to my knowledge there 
have been no detailed monitoring of what has happened 
touperulatione of f£2sh or benthic invertebrates, in 
that section which has been completed and has been 
completed for several years. It was an opportunity 


to look at these things. Now, there has been a tendenc 


I think to/ there have been a few problems with the 
Mackenzie Highway, culvert problems and things like 
this and these have been studied and there is some | 
information available on these things. 
But see,what has happened is | 
that people have tended to study extreme examples of 
disruption rather than look at the average condition, | 
what is the average result, what is the average er ee 
what is the ordinary stream, how has it been affected ae 
these developments and that is the kind of information | 
that I would like to have available. 


Q Yes, I see your point. Wel 


| 
I am glad that Dr. Fyles is on the track of these | 
documents. Well how are we doing Mr. Bayly? | 


MR. BAYLY: I think I am doing 


well Mr. Commissioner but I am not nearly finished. 








¢ 
| 
; 
; 
7 
j 
y 
: 
| 
1 q 
i 2 


| 


: ’ pnicb ms T AaLa3 T i LYAG AM ; rm 


| 


tasbions, 1 4 


yewipiH tstaqmad edd to moksoae 244 Fo patdaidst eaw 
i | . 46 6 


tevis elsnedoaM eft Yo Seso ,.vewdeotH eksasAtosM efz 


r4gmictaL’ ao bat: i4 ir Secs bate a3tnemqolevel asts 


ne 
bedetnti yitsen Jon ma I sud zenoleainmo> . 
; J 











re i . 
-2epnidgs szeis omisteg od Iliw 
. in ha ball ea 
) ee int «2 


























est sred? ,woKk .zevit etstetoaeNM edz t0 Jeew att oF 


sfvow doldw aotjoea Jace 26 sldslisvs aotssaxoinat 


> © ‘ 


'6q a8 dynq ' spiel © 84>, betexoquoon’ ed yidaderq 


afi2 apbelivond ya oF Jue 
ad ash tedw to eritotinom bslistsb of msed evet 
\ 
degtevnt offaned 19 mertt to anoitsaluqog of 
en Bos betofamoo moed est dotdw nolksoea geds 
)yoqaet 5 esw Ji .exsey isxsvse 1zOot Bbesalgqmos ; et 


' 6 aeod t ,wow .epnidd saed? 76 aAool oF 


ithw amefdoig ws? Sect resci sted? {ost Aanin? 


= 


nis amsidoug txevino ,YewipiH eisneitos 


5x8 smo” ‘borte od Bebaet evs slaoceq xssds 
5 of sit ge Aool nsd2s tertes netocutetd 
£ 2 ieciw ,tivest spetevs eft ef taiw 


welts aasd ti ¢ fod .msboxse yisntbso Sng 2: saw 


) - 
. er o. it es 
slisve eved of eAri Bluew I tans ; 

,3r r ' : TLOY :) 2% y . a 
= 

94? Ye Apest eric no ai selva .10 sads Geic we T 
. ‘ a 

5 

1G 





r 





Syiysé .2% pnich sw oxs wod [lew Bihan 








1M 


% | 





7 


Ls 9g 


ALLWEST REPORTING L-TD. 


Sas SO ea Banfield, Gunn, Hemstock, McCar 


co ™ 


Ne} 


10 
it 
12 
ihe: 
14 
15 
16 
17 
LS 
1 
20 
2 
22 
23 
24 
ans 
26 
27 
28 
2o 


30 


Cross-Exam by Bayly 


I am just, I am in your hands sir. I can go on, I can 
start again tomorrow, whatever you wish. 

THE COMMISSIONER: Well, I 
think we should adjourn now and start again at 9:00 in 
the morning so-- 

MR. MARSHALL: Six, I was 
just wondering if Mr. Bayly and Commission Counsel can 
tell me if there is any possibility of them wanting 
Dr. Gunn. Are they going to stick with the fish. 


THE COMMISSIONER: Well, I think 


| 
k 
in fairness to Dr. Gunn we should excuse him and | 
certainly sir we won't require you tomorrow and we'll | 
look forward to seeing you on the week of December the 


2nd. 
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